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‘Lancaster’ Mixer, Symbol EBG Standard Closed Pan type. Also available 
with full batch stationary or elevator hopper equipment to suit local installation 
requirements. 


lancaslor 


The glowing furnaces of the steel mills are both a symbol and a reminder 
of more intensive production schedules ahead for the Refractory Indus- 
try. 


Orders marked RUSH mean faster production without sacrifice in prop- 
erties which combine to make a refractory of the highest quality. 


“‘Lancaster’’ Mixers are designed and built to meet this challenge of the 
times—to eliminate waste and delay—to function dependably with 
minimum attention—and above all, to provide precision in the blending 
of non-plastic grains with dry or wet bond to suit the forming process. 
Whether for limited production of special refractories, or for high speed 
production of standard heavy bodies, there is a “Lancaster” Mixer to 
efficiently meet your requirements. Write today for complete information 
and recommendations. 
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The scientific principle of 
batch control distributes grains 
and bond accurately. 


Uniform plasticity is developed 
by the balanced mixing-mulling 
action of plows and mullers. 


Formation of lumps or nodules 
in the body is avoided. 


Characteristics of the refrac- 
tory grains are not altered or 
destroyed. 


Intensive mixing-mulling action 
is coordinated with operations 
of loading and discharge to 
provide high speed production 
per unit. 


Interior of mixing pan showing the arrangement 
of mixing tools and muller. 


The clockwise rotation of the mixing pan con- 
veys the batch to the mixing area established 
off-center of the pan by counter clockwise 
rotating mixing plows and muller. The sta- 
tionary bottom scraper and side scraper plows 
divert materials into the mixing area. 


The symbol of counter-current mixing efficiency. Send for 
free copy of Bulletin 70 describing the ‘Lancaster’ Mixing 
System and the range of unit sizes available. No obligation. 
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THE PORCELAIN ENAMEL & MFG. CO. 
Porcelain Enamels, Frits, Coloring Oxides and Supplies 
PEMCO AND EASTERN AVES., BALTIMORE, MD. 


HERE IS OPPORTUNITY! 


Completely equipped Pottery Plant located in one of 
Texas largest cities. Owner will sell same outright at 
bargain price, practically speaking, on your own terms 
if purchasers are capable and have good history behind 
them. Entire plant and real estate is clear of debt. 
Our client would even consider putting some money into 
deal with competent men who would invest their capi- 
tal and take over entire management of production and 
sales as owner’s other holdings keep him occupied else- 
where. Plant is producing some products now. 

If you are sincere and can meet the requirements tell 
us about yourself and the amount of capital you would 
invest. Your confidence will be respected. 
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1006 Main St., Houston, Texas 
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Ceramic Specialties Include 

Whiting : Paris White : Magnesite 
_ Cornwall Stone : Barium Carbonate 
Zinc Oxide : Enameling Clays: Etc. 


| 
| 
| 


| HAMMILL & GILLESPIE, INC. 


Importers since 1848 
New York 


| 225 Broadway 


FORTY-THIRD ANNUAL 
MEETING 
MARCH 30 = APRIL 5 


THE AMERICAN 


CERAMIC SOCIETY 
BALTIMORE, MD. 


FOR CLAY FILTRATION 


use 


METAKLOTH 


(green) 


Silwakioth 


(black) 


The oldest and best cupra-ammonium finish for 


POTTERY FILTER FABRICS. 


This finish gives the fabric a smooth, lustrous, 
metallic surface—no fibres to catch and break the 
clay cake as it comes away in one perfect piece— 
filters better and faster than untreated cloths—re- 
quires fewer washings and is easier to keep clean— 
more continuous operation of your press—lower 
labor costs and a larger and better product with the 
same machinery. 

The fabric is mildew proofed—has an increased 
tensile strength—has a longer useful life. 

This means larger profits for you. 


Consult your bag manufacturer or write to, 


Metakloth Company, Lodi, N. J. 
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English and American 


CERAMIC COLORS 
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CARBO 


@ A chemical manufacturer wanted a vertical off- 
take from a dome arch in one of his furnaces. 
He put the problem up to Carborundum and the 
picture of that section of the twenty-foot diam- 
eter arch shows the result. We are proud of this 
job because it is a combination of sound engi- 


neering design and manufacturing skill. 


This is but one of many big or unusual jobs 
we have done... given to us because of the 


results we have been able to achieve. 


Isn’t it reasonable to conclude that a manufacturer 
with such a background can handle your refrac- 
tory problems, large or small, with a minimum of 
delay and assure you of long, economical refrac- 


tory service? 


REFRACTO 


ORUNDUM 
PRODUCTS 


With a complete group of super-refractory prod- 
ucts—Carbofrax (silicon carbide), Alfrax (fused 


alumina), Mullfrax (mullite), plus the experience 
gained through years of research, Carborundum 
offers you a service that will pay handsome divi- 
dends. Call our nearest representative today. 
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McDANEL REFRACTORY PORCELAIN COMPANY 


Manufacturers of 


PYROMETER TUBES AND INSULATORS LABORATORY GRINDING JARS 
COMBUSTION TUBES AND BOATS PORCELAIN MILL LININGS 
GAS ANALYSIS TUBES PORCELAIN GRINDING BALLS 
BEAVER FALLS PENNSYLVANIA 
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REG. U.S. PAT. OFF. REG. U.S. PAT. OFF. 


AND BORIC ACID 


GUARANTEED OVER 99.5% PURE 
AMERICAN POTASH & CHEMICAL CORPORATION 


70 Pine Street, New York 


FOR EVERY CERAMIC NEED 


UNITED CLAY MINES 


TRENTON .... NEW JERSEY 


HARTFORD-EMPIRE COMPANY 
HARTFORD, CONN. 


‘ Yj" More often than not, such methods 

add a hidden cost . . . a cost that 

~———4 is hard to trace in the manufacture 

of your lie Write for the Solvay Products Book 
today for information on ALL Solvay Alkalies! 
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Eng SOLVAY SALES CORPORATION 
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Eastern Sales Representative 
Enterprise White Clay Co. Mineral Products Company 
Philadelphia, Pa. Huntington Park, Calif. 


“KENTUCKY CLAY MINING CO., INC. 


MAYFIELD, KENTUCKY 


V. J. Roehm, Alliance, Ohio 


Western Sales Representative 


No) 


JOURNAL OF THE SOCIETY 
OF GLASS TECHNOLOGY 


A bimonthly Journal containing the 
original papers communicated to the 
Society together with abstracts of other 
papers covering the whole field of glass 
technology. 


Membership of the Society is open 
to all persons, or associations of persons, 


interested in glass. 


Orders and enquiries should be addressed to— 


The Secretary, 

Society of Glass Technology, 

The University, 

“Elmfield,” Northumberland Road, 
SHEFFIELD 10, England. 


We are interested 


in securing the services of a ceramist to take 
charge of our glaze department, who has had 
experience in the preparation of ceramic 
glazes for wall tile and structural clay units. 
We would prefer a man who has had general 
ceramic experience, but one who is particu- 
larly well qualified to make a full range of 
high and low temperature glazes as is nor- 
mally required in the wall tile industry. 

Preference will be given to a single man or 
a married man without children. We would 
be glad to hear from applicants meeting 
these requirements; submitting a full state- 
ment of experience, qualifications and the 
salary required. The position will be offered 
on a six months to one year contract. 


La Compania de Ceramicas 
Puerto Rico, Ine. 


Box 3307 
San Juan, Puerto Rico 
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ABRASIVES AND GRINDING* 


By H. MILLIGAN 


ABSTRACT 


As an approach to the general problem of abrasives and grinding, it is desirable to ob- 
tain an initial understanding of the complicated nature of the factors involved. An 
outline is presented under four major headings. (I) Characteristics of abrasive grains, 
including consideration of hardness characteristics and testing methods, toughness, re- 
fractoriness, and a listing and classification of different abrasive materials; (II) bonding 
characteristics, including consideration of the different kinds of bonds employed commer- 
cially for grinding wheels, coated goods, polishing, buffing, and lapping wheels, structural 
relationships in bonded abrasive products and “grading’’ of abrasive products; (III) 
characteristics of ‘“‘the work’’ being operated on by the abrasive process; (IV) conditions 
of abrasive use. A detailed discussion of each group is given. 


Outline of Factors Involved in Abrasive Operations 
The factors to be considered in connection with the use 
of abrasives and abrasive products for grinding or other 
abrading purposes may be stated to involve the following 
characteristics and conditions of use: 


1. Characteristics of Abrasive Grains 

(1) Definite physical properties serve to define the 
ordinary concepts of hardness and toughness, which are not 
so definite: (A) strength in tension, (B) strength in com- 
pression, (C) strength in shear, (D) elastic constants, and 
(Z) ductility or plasticity. 

(2) Chemical properties (if sufficiently reactive to be 
involved under the grinding conditions employed). 

(3) Directional characteristics, if any (crystal orienta- 
tion, cleavage planes, etc.). 

(4) Change of properties with change of temperature. 

(5) Degree of nonhomogeneity and effect of such vari- 
ableness on properties: Nonhomogeneity may be due to 
(A) different phases present or (B) different crystal sizes, 
etc. 

(6) Abrasive grain sizing. 

(7) Shape of abrasive grains. 


Il. Bonding Characteristics 


Bonds may be vitrified ceramic glass, sodium silicate 
mixtures, resinoids, hard rubber, shellac, metal, glue, etc.t 


* A thesis for the Professional Degree of Chemical Engi- 
neer at The Ohio State University, Columbus, Ohio, June, 
1940. Received October 30, 1940. 

T Physical properties will be listed in detail here, but the 
details will be understood without being repeated whenever 
future reference to physical properties of abrasives or other 
materials is made elsewhere in the outline. 

t For purposes of this discussion, the term “bond”’ will 
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(1) Bond characteristics: (A) physical properties of 
the bond; (B) chemical properties if sufficiently reactive 
to be involved under the grinding conditions employed); 
(C) directional characteristics of bonding, if any, such as 
orientation of bond support, e.g., presence of seams in the 
bond, etc.; (D) change of bond properties with change of 
temperature; (£) degree of nonhomogeneity of the bond 
and effect of such variableness on bond properties; such 
nonhomogeneities may be unreacted or undissolved parti- 
cles, crystals formed by reactions during bonding proces- 
ses, etc., and may differ in (a) kind, (6) amount, and (c) 
particle size, shape, orientation, etc.; (/) surface charac- 
teristics at the boundary layer between bond and abrasive, 
such as degree of adhesion, presence and properties of new 
phases, etc. 

(2) Kind of bonded article: (A) substantially two di- 
mensional, such as abrasive paper or abrasive cloth, set-up 
wheels, impregnated surface of a metal lap, etc., and (B) 
three dimensional, as grinding wheels, abrasive sticks, etc. 

(3) Structural relationships of various components 
(components are abrasive grain, bond, pores, filler, etc.): 
(A) spatial volume relationships between the different com- 
ponents which result in products of different ‘‘grades’’ of 
bonding strength, different ‘“‘structure numbers,”’ different 
‘porosities,’ etc.; (B) spatial distribution characteristics 
of the various components with respect to homogeneity, 
both of the individual components with respect to each 
other throughout the article and of one zone in the article 
compared to another zone; and (C) degree and direction of 
orientation of abrasive grains, if any. 


be understood to include the ordinary bonds of grinding 
wheels and other abrasive products, the various adhesives 
employed in the manufacture of abrasive paper and cloth 
and polishing wheels, and also the ‘‘laps’’ used as support- 
ing surfaces for abrasive grains, such as metal or wood 
laps, etc. 
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Ill. Characteristics of “The Work’’* 

(1) Physical properties. 

(2) Chemical properties (if sufficiently reactive). 

(3) Directional characteristics of these properties, if 
any (fiber orientation, cleavage planes, etc.). 

(4) Change of properties with change of temperature. 

(5) Degree of nonhomogeneity and effect of such vari- 
ableness on properties; such nonhomogeneities may be due 
to (A) different phases present and (B) different crystal 
sizes, etc. 


IV. Conditions of Abrasive Use 

(1) Loose grains: (A) suspended in a fluid medium and 
used as a blast or as a slurry fed to a revolving ‘“‘rubbing 
bed,” etc.; variables, such as (a) properties of fluid used, 
e.g., air, water, oil, etc.; (b) properties of “rubbing bed,” if 
rubbing bed or pressure plate is used; (c) velocity or pres- 
sure of application; and (d) spatial volume relationships 
between abrasive grains and fluid medium, etc. 

(2) Bonded article: (A) pressure of application; (B) 
manner and actual degree of contact between abrasive 
grains and the work material; (C) manner and degree of 
contact of the bonding material with the work; (D) direc- 
tional features of contact, if any, between directional 
characteristics of the abrasive product and directional 
characteristics of the work; (£) presence of loose particles 
of (a) the work, (b) abrasive grains, and (c) bond constitu- 
ents; (F) differential speed between abrasive and the work; 
(G) rate of feed of abrasive into the work; (/7) factors con- 
nected with the coolant or lubricant (if any), (a) physical 
and chemical properties, such as oiliness, specific heat, 
reactivity with the bond, reactivity with the work, etc., 
and (6) conditions of application, such as pressure, quan- 
tity, distribution with respect to the work, etc.; (J) actual 
temperature reached in contact between abrasive-grain 
cutting point and the work material that it is removing; 
and (J) ‘‘dressing” of abrasive article, e.g., (a) kind of 
dresser used, (b) frequency of dressing, and (c) conditions 
of dressing, etc. 


|. Characteristics of Abrasive Grains 

All abrasive operations are carried out with hard 
abrasive material that has been comminuted to grain 
form. The grains may be as coarse as !/;-in. mesh size 
or they may be an impalpable powder, but the essence 
of abrasive action is the presentation of points, edges, or 
surfaces of abrasive grains to the work being ground. 

Physical properties of abrasive materials may be con- 
sidered in terms of strength properties and elastic con- 
stants, or the discussion may be approached through 
the concepts of hardness, toughness, refractoriness, etc. 
This latter approach has the advantage of a more obvi- 
ous relationship to performance characteristics, and it 
will be employed in the subsequent discussion although, 
from a theoretical point of view, it is less rigorous than 
the approach directly through the fundamental physical 
properties. 


(1) Hardness of Abrasives 

The first requirement of a good abrasive may be ex- 
pressed by saying that it must have hardness! similar to 
or preferably greater than the material being abraded. 


* It is common practice in the abrasive industry to use 
the term ‘‘the work”’ to describe the material or the article 
that is being ground or otherwise subjected to the action of 
abrasives. 

1 The general subject of hardness and hardness measure- 
ments has been discussed by Williams. See S. R. Wil- 
liams, (a) ‘‘Hardness and Hardness Measurements, I,” 
Instruments, 10 [1] 12-14 (1937); Ceram. Abs., 16 [4] 123 
(1937); (b) “II, Theories and Definitions of Hardness,” 


Sosman’s* introductory discussion of the concept of 
hardness is concise and to the point: 


_._ The word “hardness” is used for a number of different 
ideas, most of which are not very exactly definable in terms 
of the true physical constants of a substance. 

Hardness can be tested only by methods that leave a 
permanent effect in the specimen. The various kinds of 
hardness describe the resistance of the material to scratch- 
ing, scraping, grinding, digging, and the like, involving the 
mechanical strength of the material in addition to its elas- 
ticity and involving also its fluidity and plasticity if it 
possesses those qualities in appreciable degree. 

Hardness is thus a quality which can be defined only by 
exact specifications of the manner of testing; hence there 
are as many kinds of hardness as there are ways of testing 
it. 

The usual abrasives are brittle materials in that they 
are nonductile and nonplastic. Curves plotted to show 
their stress-strain characteristics are straight lines right 
up to the point of failure. They are characterized by 
high modulus of elasticity, and the harder they are the 
higher their modulus of elasticity is likely to be (see 
Table I). 

TABLE I 
TYPICAL ELASTICITY VALUES 


(In kilobars (10° dyne/sq. cm.)) 


Young's Modulus of 
modulus compression = 
of 1 + volume of 
No. Material elasticity compressibility 
1 Vitreous silica* 700 370 
axial direction 1010 
2 Quartzt; equatorial 378 
direction 770 
3 Topaz ((AIF)2SiO,) t 1640 
4 Hematite (FeO;)f 1670 
5 Rutile (TiO.)tf 1700 
Cassiterite 2040 
(Al,O3 2500 
8 Silicon carbide (SiC)§ 4610 
9 Diamond (C)|| 5500 
* See R. B. Sosman, p. 437 (footnote 2). 
+ Ibid., p. 464. 


t International Critical Tables, Vol. III, p. 50. 
§ Ibid., Vol. II, p. 87. 
|| See Frederick Knoop, C. G. Peters, and W. B. Emer- 


son, p. 42 of footnote 4. 


Abrasive materials are also characterized by high 
mechanical strength. In general, the harder they are 
the higher is their strength if it is determined under 
theoretically ideal conditions that give perfectly uni- 
form loading up to the point of failure. 

In practice, however, it is impossible to make satis- 
factory measurements of the true mechanical strength 
of abrasive materials because their high moduli of elas- 


Instruments, 10 [2] 41-44 (1937); Ceram. Abs., 16 [5] 156 
(1937); (c) ‘III, Atomic Structure in Relation to Hard- 
ness,” Instruments, 10 [3] 68-71, 82 (1937); Ceram. Abs., 
16 [6] 189 (19387); (d) ‘“‘Wear Resistance in Relation to 
Hardness,” Instruments, 10 [5] 133-35; [6] 161-62 (1937); 
Ceram. Abs., 17 [1] 2 (1988); (e) ‘‘Early Scratch Hardness 
Methods,” Instruments, 10 [7] 182-84, 190; [8] 208-209, 
212 (1937); Ceram. Abs., 17 [1] 1 (1938). Additional 
articles have appeared from time to time since then. 

2 R. B. Sosman, Properties of Silica. Chemical Catalog 
Co., Inc., New York, N. Y., 1927; p. 490; Cerum. Abs., 7 
[7] 505 (1928). 
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ticity and their nonductile characteristics make it im- 
possible to carry out tests in which the loads are really 
applied uniformly over the area being tested. The 
slightest surface discontinuity or the slightest eccentric- 
ity of load increases local stresses tremendously and the 
specimen then fails because of this excessive local load- 
ing, which cannot be measured in terms of the total 
applied load. 

These difficulties occur to a prohibitive degree, even 
for a material of as low a modulus of elasticity as glass. 
This laboratory attempted for several years to measure 
and compare the inherent strength characteristics of 
various glass compositions. Cross-bending tests were 
made with many carefully annealed specimens having 
surfaces finished in various ways, and tensile tests were 
made on glass fibers. Certain melts of glass and certain 
individual specimens would have several times the 
strength of other melts or specimens of the same com- 
position when they were tested in an identical manner. 

The writer has reached the conclusion from this 
work on glass that local overstressing, caused by surface 
variations, discontinuities, etc., made the results of no 
value for indicating the true strength of the material. 
This is contradictory to much data in the literature, but 
it is in accord with the more generally accepted point 
of view of modern glass technologists. 

(A) Indentation-Hardness Testing: Auerbach® set 
up the concept of indentation hardness of brittle (non- 
ductile) isotropic substances. He pressed two pieces of 
the same material against each other, the one piece 
having a spherical surface and the other a plane surface. 
The force necessary to press the sphere into the plane 
was measured up to the point of failure, and a deter- 
mination was also made of the contact area at some 
measured pressure below failure. From these values, 
together with the original radius of curvature of the 
spherical surface, the indentation hardness was calcu- 
lated. 

The present commercial indentation-hardness meth- 
ods of Brinell, Vickers, and Rockwell give excellent 
results when they are applied to metals and other ma- 
terials that have some ductility, but they have little 
value for testing the brittle abrasive meterials. 

Recently, however, extensive work by Knoop, Peters, 
and Emerson‘ has been carried out at the National 
Bureau of Standards with a diamond-based pyramid 
indenting tool made from a diamond. They found it 
possible with this indenter to use loads of less than 2 
kg. and obtain sharply defined indentations on brittle 
glasses and abrasive materials without chipping, crack- 
ing, or other complicating effects. 

Furthermore, by measuring both the length and the 
width of the indentation, they calculated the indenta- 
tion hardness, using either the recovered area or the 
unrecovered area. The usual indentation-hardness 


3 F, Auerbach, (a) Ann. d. Phys. u. Chem., 43, 61 (1891); 
(b) ibid., 58, 357 (1896); (c) Smithsonian Inst. Repts., pp. 
207-36 (1891). 

4 Frederick Knoop, C. G. Peters, and W. B. Emerson, 
“Sensitive Pyramidal-Diamond Tool for Indentation 
Measurements,” Jour. Research Nat. Bur. Stand., 23 [1] 
— R.P. 1220; p. 42; Ceram. Abs., 18 [11] 307 

9). 
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numbers (Brinell, Vickers, and Rockwell) are based on 
recovered area. By using the unrecovered area with 
the new indenter, however, elastic deformation is in- 
cluded in the test as well as plastic deformation, and 
this is the basis they used to calculate their indentation 
number, ‘‘I,”’ which permits rational rating of the hard- 
ness of such widely different materials as rubber, cop- 
per, glass, and hardened steel on the same indentation- 
hardness scale. 

Indentation-hardness numbers, with the diamond- 
shaped diamond indenter, for certain abrasive materials 
are given in their publication (see Table II). 


TABLE II 


INDENTATION-HARDNESS NUMBERS WITH DIAMOND- 
SHAPED DIAMOND INDENTER 
Indentation-hardness ‘‘I’’ 


Material (based on unrecovered area) 

Crown glass 420-470 

Fused quartz 475 

Albite feldspar 490 

Orthoclase feldspar 560 

parallel to 

axis 10 
Crystalline quartz perpendicu- 

lar to axis 790 

Carboloy 1050 

Topaz 1250 

Alundum 1635 

Silicon carbide 2000 

Molded boron carbide 2230 

Diamond 8000-8500 


(B) Hardness Testing by Dynamic Methods, (1) 
Scratch Hardness: In practice, abrasives are used 
dynamically for the removal of material; tests, there- 
fore, that take into account the manner in which they 
fracture under dynamic conditions should be made to 
evaluate their usefulness for commercial purposes. 

The simplest form of a dynamic test is the scratch- 
hardness test devised by Mohs more than one hundred 
years ago. Mohs set up a standard series of ten min- 
erals arranged in order of increasing hardness as repre- 
sented by the ability of each one to scratch the surface 
of those minerals below it in the scale, without, in turn, 
being susceptible to scratching by them. Talc is the 
softest material in this scale, with a hardness of 1, and 
diamond is the hardest, with a value of 10. 

The usual abrasive materials, comparable to the 
minerals on Mohs’ scale with a hardness of 6 or more, 
are as follows: 


Mineral Typical Mohs’ 
name formula hardness scale 
Orthoclase feldspar KAISi;03 6 
Quartz iO2 7 
Topaz (AIF).Si0; 8 
Sapphire Al,O3 9 
Diamond Cc 10 


A major difficulty in the application of Mohs’ simple 
method to modern abrasive materials lies in the fact 
that most of them have a hardness in the vicinity of 
9 and no quantitative method of interpolation is pro- 
vided between the consecutive whole numbers of the 
scale. When scratching tests are carried out on mate- 
rials close together in hardness, each material may be 
capable of scratching the other, and it becomes some- 
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what a matter of opinion as to which is scratched the 
most readily. 

With respect to those characteristics that are associ- 
ated with the term ‘‘hardness,’”’ the diamond stands 
alone with a hardness of 10 and is not even approached 
by any other material. Some authors consider that 
there is a larger difference in hardness between sap- 
phire at 9 and diamond at 10 than between all the re- 
mainder of the scale from 1 up to 9, and this point of 
view appears to be justified by the indentation-hard- 
ness values with the diamond-shaped diamond indenter 
(Table II). 

Most materials are crystalline, and the hardness is 
likely to be different in the different crystallographic 
directions. Hardness values, to be complete, must 
take into consideration the crystallographic orientation 
of the material being tested relative to the direction of 
testing. The direction of cleavage planes must also be 
considered. 

Scratch-hardness tests have been made more quanti- 
tatively in recent years by Ridgway and co-workers® 
on various abrasive materials and hard metal alloys. 
The scratching was carried out with a constant pressure 
device employing standardized points and _ plates. 
Various abrasive materials were tested by this pro- 
cedure, and the order of increasing hardness was found 
to be (1) tungsten carbide, (2) fused alumina, (3) silicon 
carbide, (4) boron carbide, and (5) diamond. 

Scratching different materials with a single standard- 
ized diamond point gave a similar order of results for 
the abrasives numbered 2 through 5, but no further 
data for tungsten carbide were given. 

(2) Abrasion Hardness: Abrasion-hardness tests 
have been made by some investigators by employing 
loose abrasive grains of controlled grit size with a rub- 
bing or lapping operation and with a determination of 
the rate at which various hard materials are ground 
away. The numerical values obtained will vary with 
the kind and sizing of the abrasive grains used for lap- 
ping, the material being lapped, the speed of the lap, 
and the pressure. This kind of operation is a difficult 
one to control satisfactorily for obtaining uniform and 
duplicable results. 

(3) Impact Abrasion Hardness: Extensive work has 
been carried out by the writer and his co-workers on 
the impact method of determining abrasion hardness. 
This general method has been described,® and some of 
the data are summarized in Table III. 

The relative numerical results for resistance of dif- 
ferent hard materials against impact abrasion for the 
different kinds of abrasive grains are quite different, 
depending on the hardness of the abrasive grains used 
for blasting. The use of harder abrasive grains reduces 
the apparent impact abrasion-hardness differential be- 
tween hard and soft materials. This effect is shown in 


5 R. R. Ridgway, A. H. Ballard, and B. L. Bailey, 
“Hardness Values for Electrochemical Products,” Trans. 
Electrochem. Soc., 63, 369-93 (1933); 
{10-11] 386 (1933). 

6 L. H. Milligan, ‘Impact Abrasion-Hardness of Certain 
Minerals and Ceramic Products,’’ Jour. Amer. Ceram. 
Soc., 19 [7] 187-91 (1936). 
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TABLE III 


Impact ABRASION-HARDNESS VALUES USING “STANDARD 
SAND” 


Impact 
abrasion 
Glasses hardness* 
Plate glass 1.00 
Window glass 1.0-1.1 
Pyrex-brand glass 3.0 
Clear fused silicat 3.5-3.8 
Minerals 
White marble (fine crystalline) 0.70 
Feldspar 1.4-2.7 
Quartz 4.3-5.7 
South African corundum 9.8-14.0 
Hotel chinaware and porcelains 
Hotel chinaware bodyt 3.2 
Electrical insulator porcelain body§$ 3.3 
Spark-plug and chemical-porcelain bodies 
(sillimanite type) || 4-6 
Surface skin 5.5-11.0 
Refractory porcelain body (sillimanite type)| 7 
Surface skin 34 
Glaze on Champion porcelains (approx.) 4-5 
Abrasives and refractory materials 
South African corundum (see minerals 
classification) 10-14 
Alundum (crystalline a-alumina) (approx.) 40.0 
Crystolon (silicon carbide) 400.0 
Electrically fused magnesia J 1.5 
Electrically fused mullite] 5-7 
Miscellaneous 


* Using standard silica sand. 

{ General Electric Co. 

t Onondaga Pottery Co., Syracuse, N. Y. 

§ Jeffery-Dewitt Insulator Co., Kenova, W. Va. 

|| Champion Spark Plug Co., Detroit, Mich. 
Norton Co. 

** J. T. Baker Chemical Co. 


Table IV in which data are given for experiments with 
abrading grains other than quartz sand. 

Further data and discussion of impact abrasion- 
hardness numbers obtained with Alundum (crystalline 
alumina) abrasive blast are given by Ridgway and his 
co-workers.> Their data for homogeneous nonductile 
abrasive materials are given in Table V. 


TABLE IV 


Ratios BETWEEN RELATIVE RATES OF CUTTING 
DIFFERENT MATERIALS BY DIFFERENT ABRASIVES 
oF Asout No. 30 Grit S1zE 


Multiplier showing superi- 


“ Abrasion- ority in rate of cutting 
Kind hardness” (over standard sand) 
of (standard ~ 
materials abraded sand) Alundum Crystolon 
Plate glass 1 2.0 ise 
Mineral quartz 5 3 3.3 
Regular Alundum 38 4 12 
Dense Crystolon 400 9 2 


* Probably in slight error on the low side. 


(2) Toughness of Abrasives 


Toughness and brittleness are opposing terms, but 
neither has an exact meaning. Toughness usually im- 
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plies the ability to withstand impact stresses without 
breaking or shattering. Toughness, furthermore, is 
often imparted to a material by ductility or plasticity, 
but these characteristics are absent from abrasive mate- 
rials, which are perfectly elastic right up to those stresses 
that produce fracture. 

One conception of toughness is that the greater the 
amount of work required to produce rupture in a mate- 
rial, the tougher it may be considered to be under the 
particular kind of stress applied. This work would be 
measured for abrasive materials by the stress at rupture 
times the deformation at rupture. One material rela- 
tive to another may have greater toughness primarily 
either because of greater strength or because of greater 
deformation at rupture. Because the tensile strength 
and compressive strength of different materials may 
vary independently of each other, it is obvious that if 
failure occurs by tension in a practical case (as it al- 
most always does for these brittle materials), then any 
toughness calculations should be made with respect to 
tension and not to compression measurements. 


Among the abrasive materials, for example, crystal- 
line (fused) alumina is tougher than silicon carbide 
although it is definitely less hard. Just why this is 
true is not known with certainty, but it may be con- 
cerned with differences between the two materials in 
tensile vs. compressive strength, the failure in use oc- 
curring essentially by tension whereas the hardness is 
based on a form of compression measurement. When 
the cutting point or edge on an abrasive grain fails 
suddenly in use, it may be considered to have cleaved 
off owing to an initial failure in tension. The crystal- 
line alumina seems likely to be stronger in tension than 
the silicon carbide. 

Neither crystalline alumina nor silicon carbide, how- 
ever, can compare with diamonds in hardness or tough- 
ness. Diamonds are used successfully both for abrasive 
operations and as machine tools for drilling and boring 
metals, whereas individual crystals of alumina or silicon 
carbide have never had sufficient toughness to be 
utilizable for machine-tool operations on metals. 


TABLE V 


Impact ABRASION-HARDNESS NUMBERS WITH No. 30 E-1 
ALUNDUM ABRASIVE BLAST 


Material Hardness No. 
Molded boron carbide* Up to 2700 
Boron carbide crystal 182.0 
Silicon carbide crystal 53.0 
Crystalline (fused) alumina 18.0 
Crystalline (fused) zirconia 15.0 
Quartz crystal 3.0 
Topaz crystal 2.8 
Crystalline (fused) magnesia 2.3 
Vitreous (fused) silica 1.9 
Crystalline (fused) mullite 1.9 
Plate glass PO 


* Value taken from a paper by L. H. Milligan and R. R. 
Ridgway, ‘Impact Abrasion-Hardness of Molded Boron 
Carbide and of Some Cemented Tungsten and Tantalum 
Carbides,’’ Trans. Electrochem. Soc., 68, 131-37 (1935); 
Ceram. Abs., 18 [9] 228 (1939). 
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(3) Refractoriness of Abrasives 

The removal of metal in the form of chips by a grind- 
ing operation generates large quantities of heat. The 
intermolecular forces of cohesion within the metal are 
disrupted, and frictional resistance is encountered and 
overcome. Everyone is familiar with the stream of 
sparks generated by metal-grinding operations. The 
work being ground may also become red hot unless 
copious quantities of coolants are applied. 

In severe grinding operations, the points and edges 
of the abrasive grains that are actually doing the cut- 
ting must also be red hot during the instant of time 
they are actually in contact with the metal as they 
penetrate it. Further criteria of abrasives, therefore, 
are refractoriness and ability to maintain their strength 
characteristics at high temperature. Of course, dif- 
ferent abrasive operations are conducted at different 
rates and at different temperatures, but heat is impor- 
tant even in polishing operations, and Bowden and co- 
workers’ give refractoriness as a prerequisite for satis- 
factory polishing agents. 


(4) Different Abrasive Materials 


An excellent and comprehensive classification of 
abrasive materials is given by Eardley-Wilmot.® 


(I) Natural abrasives: (1) hard abrasives: (a) dia- 
mond, (b) corundum, (c) emery, and (d) garnet; (2) silice- 
ous abrasives: (a) quartz and flint, (6) sandstone and 
sand, (c) pumice, (d) volcanic dust and pumicite, (e) di- 
atomite, (f) tripoli, and (g) siliceous clay, silt, and rotten- 
stone; (3) soft abrasives: (a) feldspar and rottenstone, 
(b) dolomite lime, and (c) metallic oxides: (i) iron, 
(ii) chromium, (iii) zinc, (iv) tin, and (v) titanium, etc. 
(now added to Eardley-Wilmot’s classification); and 
(II) artificial (or manufactured) abrasives: (1) silicon 
carbide; (2) fused (crystalline) alumina; (3) metallic 
abrasives: (a) steel shot and grit and ()) steel wool; and 
(4) boron carbide (now added to the Eardley-Wilmot 
classification). 


Eardley-Wilmot describes the sources of the abrasive 
materials, their crushing and preparation in grain form, 
the manufacture of various abrasive articles and prod- 
ucts, and finally some of the ways in which grinding 
and other abrasive operations are carried out. 


7 (a) F. P. Bowden and K. E. W. Ridler, ‘“‘Physical 
Properties of Surfaces: III, Surface Temperature of Slid- 
ing Metals; Temperature of Lubricated Surfaces,’ Proc. 
Roy. Soc. [London], A154, 640-56 (1936); Ceram. Abs., 17 
[7] 240 (1938). 

(b) F. P. Bowden and T. P. Hughes, ‘‘Physical Proper- 
ties of Surfaces: IV, Polishing, Surface Flow, and Forma- 
tion of Beilby Layer,’ Proc. Roy. Soc. [London], A160, 
575-88 (1937); Ceram. Abs., 17 [3] 92 (1938). 

8 V. L. Eardley-Wilmot, (a) ‘‘Abrasives, Products of 
Canada, Technology and Application: I, Siliceous Abra- 
sives; Sandstones, Quartz, Tripoli, Pumice, and Volcanic 
Dust,”’ Can. Dept. Mines, Mines Branch Rept., No. 673, 
119 pp. (1927); Ceram. Abs., 8 [1] 5 (1929); (6) “II, 
Corundum and Diamond,” Can. Dept. Mines, Mines 
Branch Rept., No. 675, 51 pp. (1927); Ceram. Abs., 8 [1] 
5-6 (1929); (c) “III, Garnet,” Can. Dept. Mines, Mines 
Branch Rept., No. 677, 69 pp. (1927); Ceram. Abs., 8 [1] 6 
(1929); (d) “IV, Artificial Abrasives and Manufactured 
Abrasive Products and Their Uses,” Can. Dept. Mines, 
Mines Branch Rept., No. 699, 123 pp. (1929); Ceram. Abs., 
9 [9] 696 (1930). 
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For information concerning the more recently developed 
boron carbide, patents and publications by Ridgway® and 
by Norton Company should be consulted.?° 


Il. Bonding Characteristics 
Different abrasive operations require the use of many 
different types of bond, different bond compositions, 
and different bond amounts. 


(1) Bonds for Bonded Abrasive Articles 

(A) Vitrified Ceramic Bonds: These bonds are 
mixtures of clays, feldspars, frits, and other ceramic 
constituents, all in powdered form, that are mixed with 
abrasive grains. The moistened mixture is then formed 
into desired shapes and fired in a ceramic kiln at bright 
red or white heat to mature the bond to a condition 
that may vary from that of a porcelain to that of a pure 
glass, depending on the nature of the abrasive grains, 
the type of product, and other factors. 

Pyrometric rings have recently been developed by 
the writer! and his co-workers to aid in firing ceramic 
abrasive products. Pyrometric rings are merely a de- 
vice by which the effectiveness of heat treatment on 
ceramic products relatively high in glassy phase can be 
measured in terms of a single number that is calibrated 
to indicate directly the particular maturing character- 
istics it is desired to measure. 

Well-designed vitrified bonds are characterized by 
strong adhesion to the abrasive grains (being practically 
integral with them), by high strength, by stiffness repre- 
sented as high modulus of elasticity of the abrasive 
product, by the absence of ductility and plasticity, by 
chemical inertness, by physical stability, and by re- 
fractoriness to the degree of heating they receive in 
normal grinding operations. 

A large and diversified classification of bonded- 
abrasive products is made with vitrified bonds. 

(B) ‘‘Silicate’’ Bonds: These are bonds in which 
sodium silicate, customarily added in the ‘‘liquid” 
form, is the essential bonding ingredient. Powdered 
clays, zinc oxide, and other materials are usually present 
as fillers for the bond. The moistened mixture, with 
abrasive grain added, is formed into desired shapes and 
baked at temperatures below red heat to drive out most 
of the water and to form the bond into less soluble 
sodium silicate mixtures. 

“Silicate’’ bonds are relatively weak, and they are 
sometimes softened by the water used in grinding opera- 
tions. They are used, however, in cutlery wheels 
made as a replacement for natural sandstones, in various 
wheels and segments made in soft grades, and for certain 
other special uses where their particular physical char- 


®For example, R. R. Ridgway, ‘‘Boron Carbide,” 
Trans. Electrochem. Soc., 66, 293 (1934); Ceram. Abs., 14 
[7] 155 (1935). 

1 (a) R. R. Ridgway (Norton Co.), ‘““Boron Carbide 
and Method of Making,” U. S. Pat. 1,897,214, Feb. 14, 
1933; Ceram. Abs., 12 [4] 161 (1933); (6) R. R. Ridgway 
and B. L. Bailey (Norton Co.), ““Method of Making Boron 
Carbide Articles,’’ U. S. Pat. 2,027,786, Jan. 14, 1936; 
Ceram. Abs., 15 [3] 96 (1936); (c) U. S. Pat. 2,141,617, 
Dec. 27, 1938. 

11 L. H. Milligan, ‘‘Pyrometric Rings for Measuring Kiln 
ne — Bull. Amer. Ceram. Soc., 19 [7] 247-51 
1940). 


acteristics have been found by trial to give satisfactory 
products. 

(C) Resinoid Bonds: These are bonds composed 
essentially of various members of the synthetic resinoid 
family. This is the same class of materials that is re- 
ceiving much attention as ‘‘plastics” and other synthetic 
products today. As bonds, their compositions, per- 
mutations, and combinations are a legion, compounded 
in general to fit various classifications of work or es- 
pecially compounded to fit particular jobs where the 
possible volume of available business warrants such 
activity. They are mixed as plasticized powders with 
the abrasive grains, formed into articles, and baked at 
temperatures suitably chosen for maturing each particu- 
lar resinoid. 

The properties of resinoid bonds vary somewhat with 
the different types and compositions. In general, how- 
ever, they are strong bonds with good adhesion to the 
abrasive grains but without the chemical union that is 
present with vitrified bonds. Their modulus of elas- 
ticity is much lower than that of vitrified bonds, which 
together with their strength gives sufficient toughness 
for the safe operation of their products at higher speeds 
than are normally prescribed for vitrified wheels; 
thin ‘‘cut-off” wheels may be successfully made and 
safely operated with them. They are usually less af- 
fected by heat and by certain oils and solutions than 
are rubber or shellac bonds, although they are more 
susceptible to softening by alkaline solutions than the 
rubber bonds. Resinoid bonds, however, in general 
are more susceptible to softening by liquids than are 
vitrified bonds, which are substantially unaffected 
under all usual conditions. In comparison with vitri- 
fied wheels, resinoid wheels may be said to have a “‘less 
harsh” and ‘“‘smoother”’ grinding action. 

(D) Rubber Bonds: Raw rubber in sheet form is 
worked on steel rolls with sulfur and other materials 
added, and finally abrasive grains are worked in. Prod- 
ucts are died out or shaped in molds and heated to vul- 
canize the bond into the hard rubber form. Many 
rubber-bonded products are essentially nonporous. 

There is only slight adhesion between the rubber 
bond and the abrasive grains, but the bond is somewhat 
plastic, and it becomes more so when it is subjected to 
the heat of grinding so that it can flow around the 
abrasive grains in use and is able to retain them for an 
efficient cutting cycle even without much adhesion. 
High-speed motion pictures taken in these laboratories 
showed that some of the abrasive grains actually moved 
around in the cutting face of a rubber-bonded snagging 
wheel while it was being used for a grinding operation. 

The low modulus of elasticity and plastic properties 
of the bond give a smooth-acting wheel, and its strength 
is high so that it can be operated safely at high speeds. 
A relatively good “‘finish” is usually imparted to the 
work by products made with rubber bonds. 

(E) Shellac Bonds: Powdered shellac is mixed with 
the abrasive grains and made into products by the same 
general procedures used with resinoid bonds. Al- 
though the baking process hardens the shellac some- 
what, nevertheless it is still quite thermoplastic in the 
final form. 
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The thermoplastic properties of shellac bonds give 
the products a soft action, and fine-grain, shellac- 
bonded wheels and sticks have the ability to produce 
fine finishes on the products being ground. A sort of 
burnishing action may be obtained on the work. The 
shellac itself presumably rubs on the work, and the 
abrasive grains also act somewhat as if they were merely 
imbedded in the wheel surface; a grain that is doing the 
cutting, therefore, is not forced into the work as to pro- 
duce a deep scratch but moves in the wheel surface 
before such an action takes place. 

Synthetic resinoids may be prepared which produce 
wheels that grind like shellac-bonded products. 


(2) Bonds for Coated Goods 

In the manufacture of coated abrasive paper and 
cloth, adhesive is spread on the material to be coated, 
a layer of abrasive grain is added, and the excess grain 
is then jolted off. If the abrasive is put on by the 
“electrocoating”’ process, an electrostatic field is ap- 
plied in such manner that the abrasive jumps onto the 
paper or cloth and each grain is affixed while standing 
on end, giving a sharper cutting product. An open 
coating is one in which the grains are spaced farther 
apart than in a close coating. 

Adhesives may be glue or, in the case of waterproof 
papers, various synthetic resin mixtures. Additional 
adhesive may be applied over the grains after they have 
been initially stuck to the backing. Drying rates and 
conditions must be carefully regulated to obtain maxi- 
mum strength of product. 


(3) Bonds for Polishing Wheels 

Polishing wheels are slightly flexible, being made of 
wood, leather, felt, etc., and the abrasive is bonded on 
to the wheel periphery with an adhesive like glue. 
Special cements, such as those based on sodium silicate, 
are sometimes employed. The adhesive is applied, 
and the wheel then is rolled in the abrasive grain and 
finally dried under controlled conditions. The wheels 
may be used dry or grease cake may be applied during 
their operation. 


(4) Buffing 

Buffing operations are carried out with soft cloth 
wheels to which grease cakes are applied, containing 
fine soft abrasives, such as levigated alumina, rouge, etc. 


(5) Lapping 

True lapping is a precision operation employing a 
metal or wood lap ‘“‘charged”’ with fine abrasive grains 
and usually with oil of some sort also present. Similar 
operations, in which bonded abrasive wheels or abrasive 
paper or cloth replace the metal laps, in commercial 
usage are often called ‘‘lapping.”’ 


(6) Structural Relationships in Bonded Abrasive 
Products 
The ideal bonded abrasive product consists of uni- 
formly spaced abrasive grains held together by uni- 
formly spaced ‘‘bond posts.’’ Powdered ‘‘fillers’’ of 
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various sorts may be present as integrai parts of the 
bond mixture. The residual volume not occupied by 
abrasive grains, bond, or filler consists of pores. 

In vitrified products, the pores are usually between 
25 and 55% by volume of the article. Organic-bonded 
products usually contain more bond; the volume per- 
centage of pores therefore is likely to be less, and it may 
be substantially zero as in the case of certain rubber- 
bonded products. 

The spacing of the abrasive grains is the lattice on 
which the structure of the abrasive product is built. 
For certain grinding operations, such as crankshaft 
grinding, relatively close spacing of the abrasive grains 
has been found by trial to be desirable. Such a product 
has a low ‘‘structure number” in the Norton marking 
system. Higher structure numbers are found to be 
desirable for certain other grinding operations. This 
subject is discussed in a U. S. patent to Howe and 
Martin. !? 

For products of the same relative* grain spacing 
(i.e., the same volume percentage of abrasive), the gen- 
eral method of producing “‘harder grades’’ is to put in 
larger amounts of bond. In the Norton marking sys- 
tem, these are designated by alphabetical letters to- 
ward the end of the alphabet. Soft grades begin at 
about grade F, and the grade scale extends to grade Z 
with each increment given as the next adjacent grade 
letter. For certain operations, such as the grinding of 
steel balls for ball bearings, extremely hard grinding 
wheels are required, and it has been found necessary to 
supply wheels of grades even harder than grade Z. 
In this case, numbers are used in the Norton designa- 
tion system in addition to the letter Z in order to assign 
grade designations to these harder wheels. 

In the soft range of grades for certain sensitive grind- 
ing operations, such as grinding cemented carbide tools, 
it has been found necessary to supply wheels in between 
the normal-grade increment; in this case, the Norton 
system uses so-called “‘plus grades.’’ These are 
designated by plus marks added to the grade letters, 
and the grade series becomes, by way of illustration, F, 
F+, G, G+, ete. 

In order to get similar grinding hardness in grinding 
wheels of different grain spacing, it is necessary to use 
more bond in the wheel that has the more open grain 
spacing. This obviously is because the bond posts 
connecting the abrasive grains are longer for the more 
open abrasive grain spacing; more bond therefore is 
required to maintain both the cross-sectional area and 
the strength of each bond post the same as before. 


(7) “Grading” of Abrasive Products 


The operation of ‘“‘grading’’ an abrasive product 
represents some form of test applied to determine 
whether the strength with which the abrasive grains are 
bonded together is within a standard tolerance range 


122W. L. Howe and R. H. Martin (Norton Co.), 
“Article of Bonded Granular Material and Method of 
Making,” U. S. Pat. 1,983,082, Dec. 4, 1934; Ceram. Abs., 
14 [2] 27 (1935). 

* “Relative”? means relative to the size of the abrasive 
grains themselves. 
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intended for the particular product in question. This 
kind of grading has no relation whatever to the so-called 
grading of abrasive grains themselves in accordance 
with their particle size, which terminology is employed 
in the coated-abrasive paper and cloth industry. It is 
unfortunate that grading has two such widely different 
meanings in different branches of the abrasive industry, 
but as far as grinding wheels, sticks, and other 
similar products are concerned, ‘“‘sizing’”’ is the opera- 
tion of classifying the abrasive grains as to size, and 
“grading” means estimating the strength of the bond- 
ing. 

The original grading test applied to grinding wheels 
was to dig into the wheels with a screwdriver-like 
“‘grading tool’’ to see whether the resistance to digging 
out the abrasive grains was about right in comparison 
with the resistance offered by standard grading samples 
previously made up. 

Various machines in recent years have been designed 
and used to carry out this type of operation in a me- 
chanical way and to measure the depth of the penetra- 
tion produced. Machines to measure the resistance to 
sandblasting have also been employed as well as other 
methods designed to test the breakdown strength in 
various ways. 

Another part of the grading operation is to “ring”’ 
the wheels by striking them with the handle of a grading 
tool in order to see if they sound about right. Cracked 
wheels can often be discovered in this manner. For 
several different vitrified wheels of the same exact di- 
mensions, a higher ring (higher natural vibration fre- 
quency) indicates a stiffer product and a product of 
generally harder grade. Such a product is the 
result of the abrasive grains being pushed closer to- 
gether in manufacture when a given mixture of abra- 
sive grains and bond is used, or of more bond being 
present in mixtures designed to have constant spacing 
of abrasive grains. Both of these conditions increase 
the stiffness and strength of the product. The ring 
test also tells something about whether the bond has 
been properly matured in the kiln. Improperly ma- 
tured bonds are likely to have less stiffness and to pro- 
duce products of lower-pitched ring. In some cases 
the ring may also have a less clear tone quality as repre- 
sented by more rapidly damped vibration. 

Hemingway of the Foster Machine Company has 
suggested recently the use of the Rockwell hardness 
test to determine the grade of bonding strength of 
vitrified ‘‘superfinishing” In the discussion 
of Hemingway’s paper, it was pointed out that various 
factors affect the penetration obtained by the Rockwell 
hardness method when it is applied to bonded abrasive 
products. When used exactly as recommended by 
Hemingway, the conclusion was reached that the re- 
sults were satisfactory as one measure of the grade of a 
given series of vitrified aluminous abrasive “‘super- 
finishing’’ sticks in the grain-size range of No. 320 and 
finer. Great care must be exercised, however, to be 
sure that the condition of the product and the condi- 


13 FE. L. Hemingway, ‘“‘Testing and Grading Fine Abra- 
sives,”’ S.A.E. Jour., 47, 332-41 (1940); Ceram. Abs., 
19 [11] 249 (1940). 


tions under which the tests are carried out are satis- 
factory for giving the degree of reliability hoped for in 
the results. Extension of the method to products of 
much coarser grain sizes was not indicated to be feasible, 
and the results on products made with organic bonds 
are indicated to be less satisfactory. 

More recent work has indicated that still further res- 
ervations are necessary in connection with the inter- 
pretation of Rockwell hardness readings on vitrified 
bonded abrasive products. For a given series of super- 
finishing sticks in which the only variable between 
sticks is the ‘‘grade’’ representing the strength of bond- 
ing, the Rockwell hardness values are proportional to 
other kinds of grading determinations. When, how- 
ever, the chemical composition of the abrasive grain is 
changed or when the process of manufacturing the 
sticks is altered so as to give a new series of products of 
significantly different volume structures, then, al- 
though there is still a proportionality within each series 
of sticks, this does not continue to apply to sticks taken 
from the different series. Difficulties such as these are 
typical as a simple illustration of the complexity of 
abrasive product problems. 


Ill. Characteristics of “The Work” 

The characteristics of the work must be considered 
when selecting the kind of abrasive to be employed. 
Very hard materials, such as gem stones and cemented 
carbide alloys (‘‘Carboloy,” ‘‘Firthite,’”’ etc.), can be 
ground or lapped with only the hardest abrasives; 
for such purpose, diamond grains themselves are far 
superior to other abrasives. If the cost of diamonds is 
considered to be prohibitive, the abrasives boron car- 
bide (at present useful for lapping only) and silicon 
carbide, which are next in the scale of hardness, can 
often be utilized with some degree of success, but alu- 
minous abrasive materials must be entirely ruled out. 

For grinding steels and materials of similar hardness, 
especially those which are considered to be tough as 
well as moderately hard, aluminous abrasives are the 
most suitable. In the ultimate analysis, the abrasive, 
bond, and other product characteristics to be selected 
for any particular grinding operation will depend on 
trial-and-error tests under the particular conditions of 
use. Sometimes the selection of the abrasive product 
to be used is importantly affected by the presence of 
fats, resins, or waxes as impregnation treatments for 
the wheels or by the particular type of coolant or lubri- 
cant employed in the grinding operation. If clogging 
of the grinding-wheel face with particles of ‘‘load’’ de- 
rived from the material being ground is an important 
factor, then the choice of wheel to be used may be 
dictated by the criterion of minimum loading rather 
than by other considerations, 

It is unfortunate that quantitative theories have not 
been developed for relating the detailed characteristics 
of the work to the selection of the best abrasive and 
abrasive product, but the multiplicity of independent 
factors involved makes the development of such a gen- 
eral theory impossible either now or in the near future. 
The best that can possibly be hoped for is to have such 
a theory worked out under a single set of predetermined 
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conditions, and in this case the conclusions reached 
would have little practical value because, from a com- 
mercial point of view, it would probably be possible to 
alter some of the original conditions and by trial-and- 
error methods to obtain a more favorable practical 
result. 


IV. Conditions of Abrasive Use 


Abrasives may be used as loose grains suspended in 
a fluid medium, for example, in the form of a sand- 
blast or as a slurry fed to a rubbing bed, or they may 
be bonded in some manner and applied to the work 
being ground while they are held by whatever form of 
bond is employed. In terms of this discussion, two- 
dimensional products, such as abrasive paper or abra- 
sive cloth, set-up wheels, and the abrasive-impregnated 
surface of a lap, are considered to be bonded articles as 
are also the three-dimensional products, such as grind- 
ing wheels and abrasive sticks. 

Loose abrasive grains suspended in a fluid medium 
are used for sandblasting and on a rubbing bed for 
plate-glass grinding and marble grinding. 

Two-dimensional products, such as those manufac- 
tured by the coated abrasive goods industry, are of con- 
siderable importance, and everyone is familiar with the 
general uses of sandpaper for rubbing down surfaces. 
It may be employed either in the wet or the dry condi- 
tion and, in the form of abrasive belts and disks, it 
may be used for many production surfacing opera- 
tions. 

For most operations, however, that involve rapid 
stock removal in the metal industries, grinding wheels 
and similar three-dimensional products are necessary. 
In a discussion such as this, it is impossible to consider 
various grinding machines and methods because of 
their multiplicity and the extremely wide range of opera- 
tions performed.* 


* This phase of the subject is adequately treated in 
Grinding Wheels and Their Uses, which is a handbook and 
textbook on modern grinding and polishing practice and 
theory by Johnson Heywood, published in 1938 by the 
Penton Publishing Company of Cleveland, Ohio, under the 
auspices of the Grinding Wheel Manufacturers Association 
and the Abrasive Grain Association. The subject is also 
covered in an earlier volume known as The Abrasive Hand- 
book, compiled by Fred B. Jacobs and published by 
the Penton Publishing Company. Grits and Grinds, the 
monthly house organ of Norton Company, contains many 
articles which discuss the practical and technical problems 
connected with grinding operations. Other publications of 
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The various features involved in these conditions of 
abrasive use have been outlined early in this discussion. 
Each grinding operation requires more or less separate 
consideration. The kind of abrasive to be used is 
selected usually on the basis of past experience. Selec- 
tion of the grain size will be influenced importantly by 
considerations of the rate of stock removal desired, per- 
missible dimensional tolerances on the work, and the 
quality of surface finish. Coarse grain sizes, in general, 
may be used to advantage to obtain higher rates of 
stock removal, but less accuracy and poorer surface 
finish is to be expected. Rate of stock removal is also 
a factor influencing the selection of bond, inasmuch as 
resinoid and rubber-bonded wheels may be operated 
safely at higher speeds than corresponding vitrified- 
bonded wheels. The choice of grade and structure 
number is pretty much a matter of trial-and-error under 
the practical grinding conditions employed, although 
past experience is the guide that dictates the first wheels 
to be selected for trial. 

For maximum rate of stock removal with minimum 
heating of the work, copious quantities of coolant must 
be applied to the work during the grinding operation. 
Water plus an added compound to prevent rusting and 
to provide lubrication is the commonest type of coolant 
and lubricant, but kerosene or other oils have also 
proved to be valuable in special grinding operations. 


V. Conclusion 
The general conclusion to be drawn from this dis- 
cussion may be expressed by saying that the common- 
place subject of abrasives and abrasive action is really 
of an extremely complex nature. Many diversified fac- 
tors must be taken into consideration if a true under- 
standing of abrasives and abrasive action is attempted. 
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MEASURING THE CUMULATIVE POWER OF PLASTICIZING AND EXTRUDING 
STIFF-MUD SHAPES* 


By H. R. STRAIGHT 


ABSTRACT 
Data are presented on the use of soda ash and admixtures of soda ash, oleic acid, 
kerosene, and pine oil to reduce the power necessary for extruding plastic bodies. General 
observations are also given on the physical effects of such admixtures used under com- 


mercial conditions. 


A simple method is described to determine the power actually used 


for extrusion by measurement of the increase in temperature of the plastic mass during 


fabrication. 


I. Introduction 

It is strange how an attempt to reduce costs and im- 
prove clay products in one way sometimes results in 
unlooked-for improvements and reductions in costs 
entirely different from those originally expected. The 
author, for example, tried the use of insoluble soap 
combinations, consisting of the soluble salts of the 
clay and water used with a fatty acid, to determine 
whether or not the compounds formed would eliminate 
or reduce the amount of barium required to prevent 
efflorescence.!_ Certain mixtures were found to cause 
a considerable reduction of drying shrinkage and an 
increase in fired strength. The insoluble soaps, more- 
over, formed extremely thin films, which spread over the 
surface of the particles and acted as lubricants. 

Langmuir? has proved that these soap films were al- 
most exclusively monomolecular in thickness and that 
the first layer tended to form with approximately 
10,000 times the force of attraction from the particles 
of the clay compared to that exerted on the second 
layer. He states that such a monomolecular film is 
approximately '/23,000,000 in. thick, which means that one 
gallon of the liquid will completely cover 900 acres. 
This tendency to form into monomolecular layers ob- 
viously prevents the second layer being formed at all 
until the first layer is substantially complete over the 
particle surfaces. 

On the assumption that the soap film forms a lubri- 
cant which causes a more closely contacting mass of 


* Presented at the Forty-Second Annual Meeting, The 
American Ceramic Society, Toronto, Canada, April 9, 
1940 (Structural Clay Products Division). Received 
April 18, 1940. 

1H. R. Straight, ‘Influence of Internal Lubrication on 
Drying and Fired Characteristics of a Plastic Clay Body,” 
Bull. Amer. Ceram. Soc., 19 [5] 168-70 (1940). 

2 (a) Irving Langmuir, ‘Molecular Layers’’ (Pilgrim 
Trust Lecture), General Electric Co. Bull., No. 968 (March, 
1939); also published in Roy. Soc. Proc., 170A, 1-39 
(March, 1939). 

(b) Irving Langmuir, ‘Surface Chemistry,’’ General 
Electric Co. Bull., No. 686 (December, 1933). 

(c) Irving Langmuir, ‘Surface Chemistry,’’ zbid., No. 
778 (September, 1935) ; Gen. Elec. Rev., 38 [9] 402—14 (1935) ; 
Ceram. Abs., 15 [10] 315 (1936). 

3 (a) Irving Langmuir, ‘‘Forces near the Surfaces of 
— General Electric Co. Bull., No. 514 (January, 
1930). 

(b) H. H. Race and S. I. Reynolds, ‘“‘Electrical Proper- 
ties of Multimolecular Films,’’ zbid., No. 972 (June, 1939); 
also published in Jour. Amer. Chem. Soc., 61, 1425-32 
(June, 1939). 


particles and thereby reduces the drying shrinkage, it 
was decided to try to improve the lubricating proper- 
ties of the soap films by the use of a thin oil. Kerosene 
was used because it is cheaper than lubricating oils. 
An additional reduction in shrinkage as well as in the 
power of extrusion was noticed. A ratio of eight parts 
of kerosene to one part of the soap-forming oleic acid 
was used, and further study showed that the lubricating 
film could be toughened by the use of pine oil. 


Il. Measurement of Power Savings 

It was evident that a method of measuring the power 
saved would be useful in order to determine more ac- 
curately the influence of the various combinations and 
proportions of reagents. A sensitive laboratory ther- 
mometer was used for this purpose to measure the tem- 
perature of the combined clay and water going into the 
pug mill as well as that of the extruded column. The 
difference in temperature between the incoming and 
outgoing clay mixture is a fair index of the power exerted 
in plasticizing and extruding the clay. The only appre- 
ciable error is the loss or gain of heat between tempera- 
ture measurements as the clay is processed. The clay 
and water temperatures as received in the pug mill, 
however, are usually below room temperature, and the 
extruded column is usually above room temperature 
so that the error of heat loss or gain substantially cancels 
out. 

The heat equivalent to 1 h.p.-hr. is 2545.0 B.t.u.; 
the following figures, based on 20% of moisture in a 
plastic clay body and a specific heat of 0.2 in the dry 
clay, show that on the basis of 1 ton per hour output of 
plastic clay, each degree lowering of temperature dif- 
ference between the received and extruded tempera- 
ture indicates a saving of 0.282 h.p. per ton of extruded 
material.4 Because all of the friction losses, such as 
bearing and drive losses in a clayworking machine, 
would have little influence in changing the tempera- 
ture of the clay being processed, this method seems to 
effect a simple and direct measurement of the cumula- 
tive power exerted in plasticizing and extruding the 
clay. 

For each degree Fahrenheit increase on 1 ton per hour 
of plastic extruded, the following work divided between 
the water and clay is required. 


4W. Trinks, “Effect of Heat Radiation of Gases on Fur- 
nace Capacity,’’ Industrial Furnaces, Vol. I, 2d ed., Ap- 
pendix, p. 309. John Wiley & Sons, Inc., New York, 
N. Y., 1925. 
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400 Ib. X 1 sp. ht. X 1°F. 


Water, = 0.157 h.p.-hr. 
2547 B.t.u. 
Dry clay, O00. 0.125 h.p-hr. 


0.157 h.p.-hr. + 0.125 h.p.-hr. = 0.282 h.p.-hr. used (ex- 
clusive of mechanical losses) 


UNITS EXTRUDED AT RATE OF 30 TONS PER HouR 


Extruded Temp. H.p. 
Admixture column differ- (exclusive of 
composition (interior ence mechanical 
Unit (No.)* temp. °F.)t (°F.) losses) 
Brick (3-hole) 1 91 12 101.64 
Brick (3-hole) 1, 2,3, 4 86 59.29 
5 42.35f 
14-cell building 
tile 1 97 18 152.46 
14-cell building 
tile 1,2,3,4 90 11 93.17 
7 59.29f 


* The admixture composition is (1) soda ash, (2) oleic 
acid, (3) kerosene, and (4) pine oil. 

t The incoming temperature of clay and water mixed 
was 79°F. throughout. 

t Horse power saved. 

Note: No power readings were made with untreated 
water without soda ash because all of the water in the entire 
supply system was changed to a pH of 8.4. Skin tempera- 
tures of the extruded column showed a greater temperature 
differential, but body temperature was considered to be a 
more important index of power saved. 


The number of cores in a die apparently influences 
the friction of extrusion, a major part of which is in- 
ternal in the mass of plastic, owing to the resistance of 
the plastic clay flowing toward and through the die. 
Because part of this friction is external from the die 
and core surfaces, the more complicated the die (as in 
building tile) the greater is the die friction and the 
resistance of the clay to taking the shape of the die, 
chiefly on account of the rapidity of the clay mass in 
taking the final extruded form. The lubricating ad- 
mixture also effects a net reduction of the extrusion 
temperature of the column, the amount of reduction 
depending on the stiffness of the column. When pine 
oil is added, an additional 1° net reduction is effected 
owing to the increased toughening of the lubricating 
film. 

The speed of the column also seemed to have some 
influence on this. Maximum production, however, 
has been the main objective in this plant, and a fairly 
stiff column is run to insure good units with less damage 
in handling and less moisture in the drier to evaporate. 
The net reduction has been observed therefore only 
under such fixed conditions. 

At a cost of 1'/, cents per h.p.-hr., there is a net sav- 
ing of approximately 3 cents per ton for power for plas- 
ticizing and extrusion. With an annual output of 30,- 
000 tons of plastic clayware, an actual net power sav- 
ings of nearly $1000 was observed for the year 1939 
under the average budgeted power for three-year 
periods. 

Fuel savings of approximately $1000 per year were 
also observed, after adding the entire cost of materials 
required for the saponification of the solubles, such as 
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the lubricating kerosene, the pine oil, and the soda 
ash required to alkalize the water so that saponifica- 
tion of the metal salts could be obtained. 


Ill. Summary of Physical Effects 


The following physical effects have resulted from the 
use of plasticized clay treated with the reagents which 
have been described: 


(1) The surface tension is reduced by the use of a 
water-oil-soap mixture to plasticize clay; this also 
reduces the absorptive force on tightly held absorbed 
gases, and by freeing the gases there are fewer blisters 
because of the superior attraction for the liquids from 
the minerals composing the clay body. 

(2) The reduction of surface tension in the water- 
oil-soap mixture accelerates the wetting of the minerals 
and thereby accelerates the plasticizing of the dry clay; 
the soaps created, therefore, are valuable wetting 
agents, and a substantial part of these constituents is 
already present in any clay and hard water. 

(3) The internal lubrication of the composite mass 
reduces the power required to mold it into units; ex- 
ternal lubrication of mineral particles also reduces the 
amount of power as well as the wear of parts used to 
plasticize the mass. 

(4) The internal lubrication of a mass of minerals, 
through a reduction of pore space and water of plastic- 
ity, permits the particles to glide into more intimate re- 
lationship. (Approximately 1 lb. of kerosene will take 
the place of 80 lb. of water.) 

(5) The lubricating effect of the water, oil, and soap 
combination gives the clay a waxy texture; this im- 
proves its molding qualities throughthe mild deflocculat- 
ing effect of the soap which reduces its stickiness and its 
tendency to adhere to metal. This change would be 
valuable in some of the sticky western mountain clays. 

(6) The reduction of pore space and water of plas- 
ticity reduced drier strains and consequent losses. 

(7) The reduction of surface tension within a drying 
unit increases the effective vapor pressure at any tem- 
perature; capillary flow is also increased so that drying 
is accelerated and drier strains are reduced. It is im- 
possible under plant conditions, regardless of air veloc- 
ity, to dry any part of the treated units completely 
until an approximate leather-hard state is approached 
throughout the body of the unit. 

(8) The reduction of water of plasticity through the 
more highly effective action of a small amount of oil- 
soap mixture present in plasticizing a ceramic body 
increases the drier capacity by approximately 15%. 

(9) The improved capillarity within a ceramic body 
being dried increases the humidity of the air in a drier. 

(10) The solubles of the water and mineral con- 
stituents of a ceramic body are changed into a compara- 
tively insoluble soap, which prevents the migration of 
the solubles to the surface of a drying unit. 

(11) The absorptive force exerted by the minerals 
on the oil-soap combination serves to maintain an inti- 
mate contact between the solubles and silicates, thereby 
promoting more uniform vitrification and subsequent 
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body maturity in firing. This prevents dunting or air 
checking. 

(12) The migration of solubles to the surface in 
drying is prevented, resulting in a uniform flux in firing 
and an accompanying uniform firing shrinkage and 
elimination of cooling strains because of more uniform 
body characteristics. 

(13) The more efficient use of the solubles through 
uniform distribution lowers the fluxing temperature by 
approximately 40°F. and accelerates fluxing as much 
as 30%. The fuel saving is approximately 4 cents per 
ton of fired ware. 

(14) The silicates, through the uniform distribution 
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of solubles, increase the crushing and transverse 
strength and reduce the absorption of water in a fired 
body as much as 40%. 

(15) Free sulfuric acid, formed by the reaction of 
oleic acid on sulfates, reacts instantly and completely 
with barium carbonate when it is used, which increases 
the efficiency of the barium. 

(16) The dielectric strength of a ceramic body, 
which bears a direct relation to its transverse strength 
and body density, is greatly influenced by the use of 
the oil-soap mixture. 


STRAIGHT ENGINEERING COMPANY 
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REFLECTANCE MEASUREMENTS OF TYPICAL GLAZED CERAMIC BODIES* 


By J. A. PASK 


ABSTRACT 


Four common types of glazes, namely, lead borosilicate, raw lead, porcelain, and Bris- 
tol, were applied to typical ceramic bodies, and the glazed bodies were measured for gloss 


and reflectance with a Hunter multipurpose reflectometer. 


The thickness and composi- 


tion of the glazes were varied within the ranges that were considered to be experimentally 


practical. 


It was concluded from this study that (1) neither the changes in thickness 


nor composition significantly affected the gloss or reflectance of the pieces to which the 
lead borosilicate and raw lead glazes were applied, (2) the changes in the SiO, composi- 
tion of the porcelain glaze had a marked effect on the specular gloss of the pieces to which 
it was applied, and (3) the changes in thickness and in RO composition of the Bristol 
glaze significantly affected the reflectance of stoneware bodies to which they were applied. 


|. Introduction 


The value of reflectance and gloss measurements of 
glazed ceramic bodies as a quantitative aid in the study 
of noncolored glazes was investigated. There is a com- 
mercial interest in the degree of whiteness of the prod- 
ucts. In this preliminary investigation, therefore, the 
effect of the glazes on the reflectance of the ceramic 
body was deemed suitable as a measure of study, and 
the true reflectances of the glazes applied to black 
bodies were considered unnecessary. 


ll. Experimental Procedure 

Two large fields of Bristol and lead borosilicate and 
two small fields of porcelain and raw lead glazes were 
prepared. They were applied to the ceramic bodies in 
varying thicknesses expressed as grams of dry unfired 
glaze per square foot. 

A Hunter multipurpose reflectometer with a special 
lens attachment adapted for surfaces of small area, 
about */s sq. in., was used to obtain reflectance measure- 
ments of the glazed bodies. Readings were made with 
green, blue, and amber incident light, and values were 
plotted against thickness for the three colors. To 
show the effect of composition, data for green light were 
used, giving results equivalent to those of a normal 
observer in daylight. No computations of actual color 
differences were made. 

* Presented at the Forty-Second Annual Meeting, The 


American Ceramic Society, Toronto, Canada, April 10, 
1940 (White Wares Division). Received April 10, 1940. 


Specular gloss measurements at 45° incident light 
were determined for the borosilicate and porcelain 
glazes. 


lil. Glazes Investigated 
The lead borosilicate series of twenty glazes had the 
following composition range: 


0.10 K,O 
0.15 Na,O 2.0-4.0 SiO, 
0.45 CaO 0.3 AlOs 
0.30 PbO 


Tin oxide, in amounts of 2, 4, and 8% by weight of 
dry material, was added to the glaze containing 0.6 
B.O; and 3.0 SiO». All of these glazes were applied on 
semivitreous tile having a reflectance of 82.2% with 
green light. The firing temperature was at cones 
41/, to 6. 

A series of four raw lead glazes of the following 
formula was applied to small semivitreous tile and fired 
to cone 7: 


0.1 KNaO 
0.5 PbO 
0.3 CaO 
0.1 ZnO 


0.15 Al,Os 1.0-1.9 SiO, 


Five porcelain glazes of the following composition 
range were prepared: 


0.3 mo} 


0.7 CaO 0.6 Al,O; 


2.5-8.5 SiO, 


Vol. 20, No. 2 


* 


They were applied on semivitreous tile, having a re- 
flectance of 82.2% with green light, and the firing tem- 
perature was at cones to 111/2. 

The Bristol group formed a series of fourteen glazes 
of the following composition: 

0.15-0.35 | 


0.25-0.75 CaO 
0.10-0.50 ZnO 


0.55 Al,O; 3.2 SiO» 


These were applied to a normal buff stoneware body, 
with a reflectance for green light of 69.2%, and fired to 
cone 6. Tin oxide, in amounts of 2, 4, and 8%, was 
added to the center glaze. 


IV. Results and Discussion 
(1) Use of Lead Borosilicate Glazes 


The effect of variation of thickness of the glaze con- 
taining 0.6 BO; and 3.0 SiOz on the reflectance of the 
glazed body is shown in Fig. 1. The reflectance curves 
for the other glazed bodies in the series possess the same 
general shape. With additions of tin oxide by weight 
of dry glaze, the decrease in the reflectances with in- 
creased thickness of glaze is diminished. 


© 
wn 
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| 
0 40 80 120 160 200 
Dry glaze (gm/sq tt) 


Fic. 1.—Effect of thickness of lead borosilicate glaze 
on reflectance of glaze body; glaze applied to semi- 
vitreous body having reflectance indicated at 0.0 gm. 
of dry glaze. 


The effect of additions of tin oxide to the specific 
glaze of Fig. 1 is shown in Fig. 2 for a constant thick- 
ness of 70 gm. per sq. ft. of dry glaze. The indicated 
rise in reflectance is emphasized with thicker applica- 
tions. 
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Fic. 2.—Effect of additions of SnO, to glaze of Fig. 1 at 
a thickness of 70 gm. per sq. ft. 


The measured reflectance is the fraction of the in- 
cident light at 45° on a given specimen that is diffusely 
reflected vertically from the surface, thus eliminating 
the specularly reflected component. The effect of the 
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glaze is to decrease the reflectance due to the body 
alone. This probably may be attributed to the ab- 
sorption of light by the glaze layer, the absorption in- 
creasing with the thickness of the glaze. 

Isoreflectance lines for the series with glaze applica- 
tions of constant weight are pictured in Fig. 3. Data 
for the points were obtained from individual curves 
plotted as shown in Fig. 1. Though the spread in 
values was small, a progressive change was indicated. 
Isospecular gloss lines were found to be more irregular 
and to follow generally the same contours in which 
the highest gloss readings corresponded to the lowest 
reflectance readings. 


Equivalents, 80; 
S 


Fic. 3.—Isoreflectance lines for glazed bodies at 70 gm. 
dry glaze per sq. ft. 


0.10 
0.15 Na,O {2.0-4.0 SiO, 
0.45 CaO (9-30 ALO; B.Os 
0.30 PbO 


An examination of the glazes with a microscope 
showed that they were clear glasses, except for the 
presence of some bubbles in the high SiOz and decreas- 
ing B.O; region. These bubbles, which were also per- 
ceptible under normal vision, detract from the appear- 
ance of the glaze. The greatest benefit of the additions 
of tin oxide was the part it played in masking the 
bubbles or any slight defects or blemishes on the surface 
of the body by producing some opacity in the glaze. 
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Fic. 4.—Effect of thickness of raw lead glaze on reflect- 
ance of semivitreous body (glaze 1.9 SiO,). 
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(2) Use of Raw Lead Glazes 


Figure 4 shows the change in reflectance of a glazed 
whiteware body with increasing weight of dry glaze 
with 1.9 equivalents of SiO2. The drop may be attrib- 
uted to a decrease of diffuse reflection because of a 
higher specular reflection. The curves in Fig. 5 were 
obtained by plotting the reflectance values versus the 
SiO: content for a thickness of 30 gm. per sq. ft. of dry 
glaze, derived from curves of the type shown in Fig. 4. 
An examination at low magnifications indicated that 
the glaze coatings were clear glasses with occasional 
bubbles and that the surfaces were smoothly fused 
over. 
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Reflectance (%) 
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Fic. 5.—Effect of composition of raw lead glaze on re- 
flectance of glazed body with 30 gm. of dry glaze per sq. ft. 


0.10 =| 

0.50 PbO 
0.30 CaO 0.15 Al,O; 1.0-1.9 SiO» 
0.10 ZnO 


(3) Use of Porcelain Glazes 

The effect of thickness of glaze application on the 
reflectance of the glazed body is similar to that shown 
in Fig. 1. 

Figure 6 indicates the results with variation in the 
glaze composition. There is no significant change in 
reflectance, but the gloss data indicate that such means 
may be used advantageously in the study of porcelain 
glazes. The low silica glaze had a mat texture; the 
three intermediate glazes were glossy; and the high 
silica had a semimat texture. The specular gloss data 
drop for the nonglossy surfaces. 
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Fic. 6.—Effect of composition of porcelain glaze on 
reflectance and gloss of glazed body with 20 gm. of dry 
glaze per sq. ft. 

0.3 KNaO 


0.7 CaO 0.6 ALO; 2.5-8.5 SiO, 
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These glazes are not wholly transparent, but they 
possess some opacity as observed with low magnifica- 
tions. Some of the opacity was contributed by bubbles 
which decreased in size with the increase of silica. If 
porcelain glazes were applied to nonwhite bodies, the 
opacity of the glazes would play a part in raising their 
reflectances. 


(4) Use of Bristol Glazes 


Figure 7 shows the reflectance curves for the central 
glaze of the series applied to a stoneware body. The 
curves in Fig. 8 show the effect of an addition of 4% of 
tin oxide. 


Reflectance (%/ 
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Fic, 7.—Effect of thickness of Bristol glaze on reflect- 
ance of glazed stoneware body. 
0.25 KNaO 
0.45 CaO 
0.30 ZnO 


0.55 Al,O; 3.2 SiO, 
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Fic. 8.—Same as Fig. 7, with addition of 4% of SnOx. 


Isoreflectance lines were drawn in Fig. 9 from values 
plotted for the entire field at a thickness of 70 gm. per 
sq. ft. of dry glaze. The range of readings was from 
61.7 to 73.0%. 

Bristol glazes, in comparison to the foregoing types, 
possess opacity, and they are usually applied to non- 
white, buff, stoneware bodies. The amount of opaci- 
fier in the thin coats is insufficient to mask the body, 
and the predominating effect of decrease of reflectance 
is similar to that for the other glazes. At a certain 
thickness, however, depending on the composition of 
the glaze, the opacity becomes the controlling factor, 
and the degree of reflectance rises with increasing 
experimental thicknesses. 


V. Conclusions 


This technique was found to give significant quantita- 
tive reflectance measurements, in contrast to the usual 
qualitative visual inspection, for glazes applied to 
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bodies not possessing a high degree of whiteness, such 
as Bristol glazes on stoneware bodies. The lead boro- 


\ 

/soreflectance lines 
4 650 66/ /\ 


ZnO 


Fic. 9.—Effect of composition of Bristol glaze on re- 
flectance of glazed body with 70 gm. of dry glaze per 
sq. ft. 

0.15-0.35 KNaO 
0.25-0.75 CaO 


0.55 Al,O; 3.2 SiO; 
0.10-0.50 ZnO 


silicate, raw lead, and porcelain glaze series do not 
supply significant results because they are generally 
applied to bodies that already possess a high degree of 
whiteness. 

In the latter group, however, practical use would be 
possible in cases where the body is undesirably off- 
shade, as would be indicated by a comparison of the 
reflectances with amber, blue, and green incident lights. 
Small additions to, or variation in, the general glaze 
composition for the purpose of producing a compensat- 
ing off-shade may therefore be followed with the re- 
flectometer. 

Gloss data were found to be useful only for studies 
of the glaze series that showed a wide variability in 
maturity with change in composition at a given tem- 
perature or with change in temperature for a given com- 
position, as for porcelain glazes. This condition is 
due to the many difficulties in the measurement of gloss. 
Relative degrees of glossiness between different types 
of glazes, however, may be indicated. 
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REFRACTORY REQUIREMENTS FOR THE ELECTRIC SMELTING OF IRON ORES* 


By CHARLES HART 


ABSTRACT 


Following a brief historical review of arc-type furnaces, two types of electrodes are de- 
scribed as well as the use of the electric furnace in the pig-iron industry. Detailed de- 
scriptions are given of four electric smelting furnaces which have originated in Sweden 
and Norway. Two of these furnaces have been developed to a point where their opera- 


tion is showing economy as well as a marked increase in national production. 


The prac- 


tical use of these furnaces in the United States is recommended in such localities as the 
Pacific Coast where the government is developing the production of hydroelectric power. 


Introduction 

The perfection of the arc electric current generator 
made electric smelting a possibility. The independent 
arc furnace was adopted by Moissan, and it was later 
used by Stassano after he had attempted to smelt iron 
ore in an ordinary blast furnace in which the tuyéres 
were replaced by horizontal electrodes. Heroult and 
his disciples were irrevocably committed to the direct- 
heating arc type. The hearth and bosh were made 
entirely of tamped carbon and acted as the positive 
electrode, and the other was suspended above and in 
contact with the descending stock and the rising gases. 
The third type, the only one in use today, is known as 
the direct-heating series arc furnace in which the cur- 


* Presented at the Refractories Division Autumn Meet- 
ing, Summit Hotel, Uniontown, Pa., September 6, 1940. 
Received September 21, 1940. 
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rent passes from one electrode to the other by the 
medium presenting the least resistance, that is, through 
the descending stock or through the melted products. 
These electrodes may be two or more in number, de- 
pending on the current phase and the size of the 
furnaces. 


Il. Electric Smelting in the Pig-lron Industry 


The size and quality of the electrodes obtainable pre- 
sented a serious problem when the earlier efforts at fur- 
nace design were being made. This problem has been 
adequately solved, and there are now two types of 
electrodes, namely, (1) the prefabricated electrode, 
furnished by the National Carbon Company in any 
reasonable size and made continuous by threaded ends, 
and (2) the Séderberg type, which has a wide distribu- 
tion in Europe and is in special favor in the Far East; 
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this type is controlled by the Norske Aktieselskab for 
Elektrokemisk Industri (Elektrokemisk) of Oslo, Nor- 
way. This electrode consists of a metal cylinder, filled 
with the electrode material and automatically baked 
by resistance to the current as well as by the furnace 
heat in its gradual approach to the point where it func- 
tions. The protection to the electrode material af- 
forded by the metal covering is noteworthy. Steel 
cylinders are used in the iron furnace, whereas very 
thin aluminum sheets prevail in those furnaces de- 
voted to the production of aluminum. 

The use of the electric furnace to smelt iron ore pre- 
sents no new metallurgical problems nor does it bring 
forward any new chemical reactions. The amount of 
carbon required is approximately 40% of that required 
in regular blast-furnace practice, and it is augmented 
by sufficient electric energy to make up the heat re- 
quirements needed in all iron-smelting operations. 
Under favorable conditions, 800 lb. of charcoal and 2500 
kw.-hr. of current are used to produce one ton of pig 
iron, and similar conditions obtain where the use of 
coke, brown coal, or peat is permitted in the pit-type 
furnace. 

Electric smelting is applicable only in those countries 
that meet the conditions necessary to its successful 
operation, that is, where there is sufficient hydroelectric 
power, electric current, quantities of rich iron ore, and 
a shortage of fuel. 

Excessive slag volumes not only are unnecessary but 
they should be avoided. The escaping gases, owing to 
their high CO content, intensify the refractory problem. 

A full discussion of the evolution of this industry in 
which refractories have been a significant factor can- 
not be given here, but this development has resulted 
today in the retention of only two types of furnaces, 
namely, (1) the Elektrometall or high-shaft furnace still 
in use in Sweden, in which country it originated, and (2) 
the Tysland-Hole or pit-type furnace, developed in 
Norway. 


Ill. Swedish High-Shaft Furnace 


Three Swedish engineers started work on designing 
an electric smelting furnace in order to take advantage 
of the cheap electricity, rich magnetite ores, and abun- 
dant charcoal available in their country. After various 
designs, which included quartz or magnesite bottoms, 
and with various electrode placements, a furnace was 
perfected and put in operation in 1909. This early 
furnace had the usual bosh and in-wall construction, 
and it was built with such brick as were then obtain- 
able. The hearth was greatly enlarged to admit the 
electrode through its roof. The intense heat within 
the crucible and the consequent erosion required an 
inner lining of magnesite, which was installed by 
methods similar to those now in use in ‘‘making”’ basic 
open-hearth bottoms. A bosh effect was created so 


that the descending stock might be thrown away from 
the electrodes and crucible walls. Tuyéres were in- 
serted into the resultant annular space through which 
the cooled and washed recycling gases were introduced. 
The gases also acted on the descending charge, and being 
so cooled they prolonged the life of the electrodes as 
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well as that of the crucible roof. These earlier types, 
which found their greatest use in Sweden, used charcoal 
as a fuel, they were operated on lean slags, and they 
produced a low carbon and low silicon pig iron. 

Figure 1 shows the present-day, high-shaft furnace, 
operated at Domnarfvet by the Stora Kopparsberg 
Bergslags Aktiebolag (this Company is credited with 
being the oldest commercial organization in the world). 
The furnace, placed in operation in 1933, is the last 
word in high-shaft electric furnace construction as 
indicated by the “‘skip”’ filling device. The elimination 
of the bosh, whereby a cylindrical furnace results, 
indicates a recognition of the preservative effect of the 
stock when it is deposited against the upper walls of 
the crucible. The relatively short stack, compared 
with that of a modern blast furnace, calls attention to 
the great amount of work that must be done in a 10-ft. 
area, which is comparable with the upper 50 ft. of 
coke furnaces now in operation. The top remains cool 
enough so that the upper part of the furnace requires 
no lining. The furnace, however, is lined throughout 
with the best grade of Swedish chamotte brick, pro- 
duced by tunnel firing at the Héganés works. The 
crucible walls are 20 in. thick; between these walls 
and the shell, a 4-in. packing space is tamped with the 
electrode mixture of tar and carbon. Silica brick are 
not available for lining, even in the vulnerable roofs of 
the crucible, and in these latest types no magnesite is 
used owing to its excessive cost. The Séderberg elec- 
trode has been adopted, and the five furnaces at Dom- 
narfvet are equipped with this strictly European type 
of electrode. 


Fic. 1.—Swedish shaft furnace at Domnarfvet, Sweden. 


The original Elektrometall furnace produced only 
four tons of iron per day, but in the latest type the 
production has been increased to sixty tons. 


IV. Direct-Heating Arc Furnace in Norway 

Norwegians made an early attempt to adopt the 
high-shaft furnace to their needs, but they failed be- 
cause, owing to the greater conductivity of coke when 
it is heated, the Swedish type of furnace would not 
work satisfactorily. Norway, which has no coking 
coal and charcoal, prefers to purchase coking coal for 
fuel because of its relative cheapness. 

For this reason, the direct-heating arc furnace was 
developed at Tinfos. The bottom lining was made of 
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carbon, and the remainder was of fire-clay brick con- 
struction. It achieved only moderate success, and it 
was followed by the furnace designed by Tysland 
(Fig. 2). This was an open-top, direct-heating series 
arc furnace. It was tried out in 1925 at the Christiania 
Spigerverks (Oslo Nail Works) under the direction of 
the inventor. The course of the stock and gases is 
apparent from the drawing, and the loft for filling the 
Séderberg electrodes is equally evident. A partial 
removal of the gases was effected. No unusual fea- 
tures in the use of refractories are found in this design. 


Adjusting rods 


/ 
Contact clamps 


Oreand 


YH 


Fic. 2.—Norwegian pit-type furnace. 


(1) Tysland-Hole Furnace 

In 1928, the late Ivar Hole took over and retained the 
rectangular furnace for a time, although he rendered it 
explosion-proof by closing it with a water-cooled fire- 
brick roof. He also altered the design by the use of 
lateral charging rather than the central chutes indicated 
in Fig. 2. The success of this furnace encouraged Hole 
to adopt the trefoil design, which is the type now 
being built in the latest installations. The outstand- 
ing feature of this furnace is the location of the 
electrodes at the angles of an equilateral triangle and 
a continuation of the lateral filling devices, which are 
so located as to meet the new requirements arising 
from this change in electrode placement. A construc- 
tion of this nature protects the crucible wall from ex- 
cessive erosion and is entirely effective. It is apparent 
that no tuyéres are needed in this furnace as was the 
case in the Swedish type. Complete removal of the 
gases is accomplished through the vents and the bustle 
pipe, to which duplicate exhausters are connected. 
The earlier furnaces were lined throughout with cha- 
motte brick. This type of brick might still be used if 
sufficient expansion allowance is provided in the de- 
sign. 

The Tysland-Hole furnace can operate on charcoal, 
but owing to the increasing cost of this fuel it finds no 
favor in electric smelting. The chief value of the pit- 
type furnace is found in the wide range in fuels adapt- 
able to its operation. The sulfur content of the fuel is 
no longer a factor. 

Because of the concentration of heat in the Tysland- 
Hole furnace and its ability to remove sulfur with low 
slag volumes, it is possible and desirable to avoid slag- 
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forming materials so that calcium ferrite, produced by 
the Rolfsen process, is used to replace limestone in the 
mixture. 


(2) Pit-Type Furnace in Finland 

The most recent European installation of the pit- 
type furnace was at Imatra, Finland, in 1939, which 
recently has been absorbed by Russia. The section 
through the furnace, as shown in Fig. 3, is at the level 
of the bath surface and indicates the excessive erosion 
near the electrodes which is aptly attributed to turbu- 
lence. This figure shows the conditions within the 
furnace after one year of operation and has resulted in 
a change to more of a clover-leaf effect rather than the 
trefoil shape as originally designed. The relation of 
the electrode tip to the furnace bottom is also shown. 
The depth of the crucible thus obtained permits the 
retention of 250 tons of pig iron in the ‘‘sump” from 
which, through a single tapping hole, the slag and iron 
are drawn at regular intervals throughout the day. 
The furnace therefore becomes a ‘‘metal mixer’’ and, 
owing to the heat thus conserved, a wide range in elec- 
tric input is possible. The normal current of 10,000 
kw. in this furnace could have been reduced to 5000 
kw. without affecting the quality of the pig iron, 
whereby the furnace becomes an “electric accumula- 
tor” as well. The value of this equalizing of the load 
at the powerhouse is apparent. 

In the earlier furnaces, the bottom and walls of the 
hearth were lined with carbon blocks. The walls were 
lined to a height to prevent the slag from contacting 
the upper lining of chamotte brick. Between the car- 
bon lining and the furnace shell was a lining of chamotte 
brick with sufficient clearance for expansion. All of 
the roof is still lined with chamotte brick. 

The carbon lining is tamped by using frames in the 
present-day practice. The thickness of the carbon 
lining in the bottom is decreased and serves only as 


Fic. 3.—Spigerverk furnace smelting 
zones at Imatra Works, Finland. 
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a preliminary protection cover for the lining below. 
The main lining in the bottom is magnesite or Radex, 
insulated from the iron plate by chamotte. 

The walls on the outside of the carbon lining are also 
lined up by magnesite material to a height correspond- 
ing with the carbon lining. A chamotte lining is used 
between the magnesite and furnace shell as well as in 
other parts of the furnace. 

The carbon deposited on the crucible wall indicates 
the operation of a hot furnace with a highly basic slag, 
in which case Radex A, with a magnesia content in 
excess of 80%, is desirable. 

The latest design of this Tysland-Hole or Spigerverk 
furnace predicts greater capacity, and the furnace pro- 
posed has a prospective electric input of 15,000 kw., 
which, with a 90% load factor, should produce 135 
tons of iron per day. This, however, is not considered 
the limit owing to the higher voltages permissible and 
an increase in the number of electrodes. 

Although the Imatra furnace offers the highest de- 
velopment of this art on the European Continent, it 
should be noted with interest that more recent installa- 
tions in Japan reverted to the rectangular type with 
the electrodes in a straight line, wherein the electric 
input did not exceed 7500 kva. 

The Tysland-Hole furnace is controlled by the Elek- 
trokemisk of Norway, and, as already stated, this 
Company controls the Séderberg electrode. 


Fic. 4.—Siemens and Halske electric low-shaft 
furnace. 


(3) Siemens-Halske Furnace 

In principle, the Siemens-Halske furnace (Fig. 4) is 
essentially the same as the Tysland-Hole design except 
for the automatic central filling device; in the Tysland- 


Hole design, lateral charging of a semi-automatic nature 
is used. 


V. Successful Pig-lron Production 

The salient features and characteristics of the two 
extant types and two successful types of electric smelt- 
ing furnaces have been described. The Swedish high- 
shaft type was the pioneer and furnished a much-needed 
process. Owing to its limitations, however, it is rapidly 
giving way to the low-shaft or pit-type smelter. 

About 10% of Swedish pig iron is produced electri- 
cally, whereas 90% of the pig-iron production in Norway 
is by this method, of which 12% comes as a by-product 
from the electric production of aluminum by the Peder- 
son process. In 1936, the total production of electri- 
cally made pig iron did not exceed 200,000 tons, or less 
than 0.25% of the total production for the world in 
that year; in 1939, pig-iron capacity of the Tysland- 
Hole furnace alone has expanded to 1000 tons daily. 
All things considered, this device bids fair to dominate 
the industry. 


VI. Refractories Requirements 

Because European brickmakers do not have access to 
flint clays of the American grade, they are compelled 
to turn to the chamotte clays of the Continent. These 
refractories are produced by prefiring a portion of the 
clay, to which unfired clay is added as a binder, and 
this mixture shrinks in proportion to the amount of 
raw clay added. This shrinkage, however, is reduced 
by additions of quartz when possible. Chamotte brick 
are credited with a porosity of 10 to 15% and a specific 
gravity of 2 to 2.1. The temperature resistance is 
placed at about 3300°F. 

As to a suitable lining for either of the present-day 
electric furnaces, in view of the fact that the CO 
content of the gas is so high, a dense brick is required 
and also one in which iron is present as a silicate rather 
than as a ferric oxide. Under these conditions, CO» 
is formed with the usual deposition of carbon when the 
temperature exceeds 850°F. The absence of iron sul- 
fides and carbonates is desirable, and low porosity is 
essential. 

Standard American fire brick undoubtedly meet the 
exacting specifications for the electric smelting furnaces, 
and it is safe to say that the grades known as “‘top”’ and 
“inwall’” will adequately line the roofs and shafts of 
these furnaces. The usual temperatures in the hearths 
furnish no unsolvable problem to our domestic manu- 
facturers. Special heat-resistant brick, moreover, 
will be unnecessary to protect firebrick linings in elec- 
tric smelting furnaces if their use should reach a com- 
mercial status in America as a result of the development 
by the government of hydroelectric power on the Pacific 
Coast. 


DELAWARE RIVER STEEL COMPANY 
CHESTER, PENNSYLVANIA 
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CERAMIC HISTORY 


EDWARD BAUSCH* 


By EVERETT W. MELSON 


Born at Rochester, N. Y., on September 26, 1854, Ed- 
ward Bausch was introduced to the field of applied physics 
at a very early age. His home was literally a workshop. 
His father, John Jacob Bausch, had received the thorough 
optical shop training (for which the German apprentice 
system was noted) before coming to this country in 1849. 
Germany was fast becoming the optical leader of the world. 
Fraunhofer’s work in obtaining and testing ideal spherical 
surfaces, in improving the homogeneity of optical glass, 
and in defining exactly the refractive indices for certain 
well-chosen dark lines of the spectrum had laid the ground- 
work for the precise calculations of Ernst Abbé and for the 
development of the microscope. A new instrument was 
badly needed. Schleiden, the biologist, was unfolding the 
cellular theory, and the microscope would permit him to 
prove his case by demonstration. Domrich was forging 
ahead in medical research and needed the microscope as an 
ally. 

In all this work, John Jacob Bausch took considerable 
interest. He had a consuming ambition to increase his 
knowledge of optics and to make instruments of great pre- 
cision. 

This ambition was transmitted early to Edward Bausch, 
who constructed a microscope at the age of fourteen. 

The little optical business, however, which had been 
established in 1853, was forced to concentrate on the more 
profitable production of lenses and frames, although the 
word ‘‘profitable’ is an exaggeration. Frames at this 
time were made of horn, steel, and leather, and John J. 
Bausch was constantly experimenting in the hope of re- 
placing these clumsy materials. A chance discovery of a 
piece of vulcanized rubber led him to make tests of this 
product. It could be molded to shape and it was light in 
weight. The new frames were successful. 

One of Edward Bausch’s earliest chores was to heat 
sheets of this rubber on the family cook stove until they 
were soft, then rush them to the woodshed where his father 
fed the sheets into a hand punch press operated by Henry 
Lomb. ‘‘Money was so scarce in those days,’’ says Ed- 
ward Bausch with a smile, ‘‘that a spoiled sheet of rubber 
could seriously embarrass the firm.’’ 

In the hours that he was free from school, Edward 
Bausch had absorbed much of his father’s shop technique. 
His father, however, was determined that he should at- 
tend college before entering the business, and so in 1871 he 
entered Cornell University. 

Rejoining his father and brothers in 1874, he was eager 
to begin the construction of microscopes. This desire was 
encouraged, and plans were discussed with Zentmayer for 


* Reprinted from Journal of Applied Physics, 8 [5] 
(1937). Copyright, 1937, by the American Institute of 
Physics. 
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sending him to Germany for special training. When this 
idea was discarded, the firm employed Ernst Gundlach, 
an experienced German designer. 

Work was begun on several microscope designs intended 
for the Philadelphia Centennial Exposition of 1876. 
Gundlach soon left the company, and the brunt of the 
work fell on Edward, William, and Henry Bausch. When 
the Exposition opened, Edward Bausch was placed in 
charge of the exhibit; he remained in Philadelphia for 
three months, meeting scientists and inventors from all 
over the world. This Exposition also provided an excel- 
lent opportunity to observe foreign products. The display 
of automatic machinery, however, was the greatest revela- 
tion, suggesting the further application of power to his own 
business, which had been successfully inaugurated by his 
father when the first power lens grinding machine was 
introduced in 1861. 

On his return to Rochester, a number of new microscope 
designs were begun, and a new series of objectives was com- 
puted. Anxious to introduce his new designs, Edward 
Bausch visited the principal educational institutions in the 
United States, inviting laboratory workers to test the new 
products. 

College laboratories did not exist in those days. Doc- 
tors and professors, here and there, owned instruments and 
did much of their work at home. Mr. Bausch has a 
pleasant remembrance of Dr. Oliver Wendell Holmes of 
the Harvard Medical School, who was one of the first to 
recognize the quality of the new American microscopes 
and to recommend them to students. 


Charter Member of American Microscopical Society 

In 1878, a group of men interested in microscopy ar- 
ranged to meet at Indianapolis where they formed the 
American Society of Microscopists, later known as the 
American Microscopical Society. Edward Bausch was a 
charter member. The annual meeting was held in Roches- 
ter in 1884, with Dr. Dallinger of the Royal Microscopical 
Society of England, noted for his work in deep-sea biology, 
as the guest of honor. It was at this meeting that the 
Spencer and Tolles Fund was created, the income from 
which is used to encourage unusual work. 


Patent Designs Developed 

Beginning in 1883, Edward Bausch’s activity in the 
development of the microscope and other laboratory in- 
struments is indicated by a succession of patents. He 
introduced the incandescent lamp, mounted in place of the 
mirror, on microscopes; in 1884, he designed a prism for 
the microscope tube in order to provide binocular vision; 
and in 1885 he produced a new microtome with vastly im- 
proved performance. The invertible microscope followed 
in 1887, and in the same year he produced his well-known 
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iris diaphragm shutter which made the shapshot camera the 
popular plaything that it is today. 

It was through his various developments and inventions 
that Edward Bausch met George B. Selden, who became 
his patent attorney. Selden later achieved fame as the 
inventor of the “horseless carriage.”” It was Selden who 
persuaded Edward Bausch to develop photographic lenses. 
American-made lenses previously had not met the com- 
petition from abroad, and Edward Bausch’s new lenses 
were of a quality comparable to the European product. 

The improvement in photographic dry plates and the 
production of lenses of higher speed occasioned a demand 
for some method of exposure which should be faster and 
more perfectly controlled than was possible by manual 
dexterity. Edward Bausch’s iris diaphragm shutter of the 
between-the-lens type solved the difficulty of rapid ex- 
posure. Replacing the clumsy and inefficient shutters 
previously in use, it contributed greatly to the increasing 
popularity of photography. Cheaper types followed, all 
working at the diaphragm point of the lens, and they were 
soon being exported to Europe. 


Results of European Visits 

On his first trip to Europe, in 1888, Mr. Bausch visited 
Baker, Beck, Swift, Crouch, Powell, and Leland Ross in 
England. On the continent, he visited Reichert in Vienna, 
Goerz in Berlin, Leitz at Wetzlar, and Zeiss at Jena. 
Roderick Zeiss showed him through the small plant that 
existed then. 

Returning, two years later, Mr. Bausch spent many 
months at Jena with Ernst Abbé. This contact finally led 
to the arrangement whereby an exchange of certain facili- 
ties was effected between the two companies. Hermann 
Kellner, whose early training had been with Zeiss, was 
brought over to establish a scientific bureau. It was 
realized that the structural elements of lenses must be 
expressed in absolute formulas and that thicknesses, 
diameters, and radii must be established by calculation. 
Aside from these purely numerical matters, technical 
methods must be devised to test the accuracy of the work. 
W. B. Rayton, who was first assistant to Dr. Kellner, is 
now head of this greatly enlarged bureau. 


Introduction of Automatic Machines for Lenses 

It was evident to Edward Bausch that the market for 
microscopes was restricted by their cost. Each instrument 
was handmade, the work requiring skilled artisans. Eu- 
rope thus had a competitive advantage because of lower 
wage scales. He had watched the introduction of auto- 
matic machinery, and he determined to apply some of the 
processes involved to the construction of microscopes, re- 
fusing to be discouraged by those who contended that the 
production of fine lenses was a matter of individual crafts- 
manship. 

One of his first devices to achieve his aims was the verti- 
cal-arm grinding tool for microscope hemispheres in which 
a revolving spindle pivots in a receptacle below. The lens 
is mounted on either the upper or lower spindle with the 
opposite member fitted with a grinding or polishing tool of 
the proper curvature. This machinery was followed by 
numerous other inventions intended to provide automati- 
cally the eccentric motions required to grind or polish opti- 
cal parts for many purposes. Millions of glass blanks, 
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mounted on pitch-blocks of the desired curvature, are being 
ground and polished today on such machines. 

The production and distribution of microscopes at 
moderate prices for which Edward Bausch was largely 
responsible soon compelled the company to build comple- 
mentary equipment such as cameras and projection appa- 
ratus. 


Chemicals and Laboratory Apparatus 

About 1893, the company had advanced steadily in the 
field of chemicals and laboratory apparatus. Beginning 
with the chemicals and stains used in microscopy, it had 
acquired a considerable business in chemical glassware. 
In 1904, a complete catalogue of chemicals and chemical 
apparatus was issued. This was the first American cata- 
logue of its kind to use the metric system both for measure- 
ments and for quantities. The continued growth of the 
optical industry, however, made it advisable to dispose of 
the chemical business, and in 1919 it was sold to the Will 
Corporation of Rochester, N. Y. 


Searchlight Mirrors for United States Navy 

In the latter part of the nineteenth century, the United 
States Navy, seeking a domestic source of supply for 
searchlight mirrors, turned to Edward Bausch and his 
Rochester organization. These mirrors, ranging from 12 to 
60 inches in diameter, had previously been imported from 
Europe. Bausch & Lomb began with the Mangin type 
and later substituted parabolic curves in making these 
enormous disks of perfectly tempered glass and of fine 
optical precision. The development of a process for silver- 
ing these huge mirrors to withstand the terrific heat was 
in itself an achievement. George N. Saegmuller, who 
joined Bausch & Lomb in 1905, brought his vast experience 
as an instrument maker. His work as chief of the Instru- 
ment Division of the U. S. Coast Survey and as the de- 
signer of telescopic gunsights for the Navy added to the 
growing reliance on Bausch & Lomb for fire-control instru- 
ments. 


Domestic Optical Glass in World War 

With the outbreak of the World War, a domestic supply 
of optical glass became immediately necessary. Experi- 
ments in making this product, begun by William Bausch in 
1912, were successful in 1915. The emergency is best 
described in the official report of the Ordnance Depart- 
ment, Document No. 2037, in which Colonel F. E. Wright, 
who was stationed at the Bausch & Lomb plant, describes 
the nature of the problem and the manner in which Edward 
Bausch and his associates met it. 

Arthur L. Day of the Geophysical Laboratories of the 
Carnegie Institution, who was in charge of the government 
efforts to provide optical glass for the armed forces, related 
this incident of the war days. ‘‘Early in 1918, when it 
came to be realized by the War Industries Board that up 
to that time practically all of the glass available to the 
government had come from the Bausch & Lomb Optical 
Company and that the other group set up to produce an 
equal share had been unsuccessful, I was sent to Rochester 
with instructions to wield a battle-axe if necessary to in- 
crease the output tothe limit. I entered Edward Bausch’s 
office that morning with some misgivings. His coopera- 
ation up to that time had known no limit and in point of 
fact he was fulfilling every requirement which had been 
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laid upon him. My proposal was that he prepare again to 
double his output and that within thirty days. I shall 
never forget his reaction. He made no direct reply, but 
took with him a piece of chalk and led me into the glass 
plant. There he marked out on the floor with his own 
hand the vacant spaces which could be made to hold addi- 
tional glass furnaces and gave orders for their immediate 
construction. No single question was raised. No mo- 
ment lost. It was a spirit to overcome all obstacles and it 
did.” 

“So long as war stories are told,’’ continued Dr. 
Day, ‘‘and the vital position of key industries for our de- 


fense is recognized, this country can never forget Edward 
Bausch.”’ 

The Bausch and Lomb families, under the inspiration of 
Edward Bausch, have extended the fine work of Captain 
Henry Lomb in founding the Mechanics Institute of 
Rochester, an institution designed to offer training in all of 
the mechanical arts. The Bausch and Lomb Physics 
Building at the University of Rochester, which houses the 
Institute of Applied Optics originally sponsored by Bausch 
& Lomb and the Eastman Kodak Company, is an example 
of their generosity and their interest in improving the 
facilities for education in physical science. 


BAUSCH AND LOMB PROVIDE FOR THE COMMON DEFENSE* 


By EVERETT WHITE MELSON 


In 1874, the Chief of the Instrument Division of the 
U. S. Coast Survey was George N. Saegmuller, a graduate 
of the Polytechnic School of Niirnberg and a designer of 
great ability, renowned for his astronomical and surveying 
instruments. Saegmuller purchased an interest in Fauth & 
Company in 1887, and later Bausch & Lomb made the 
optical parts for his numerous instruments, a relationship 
which eventually united Saegmuller with Bausch & Lomb. 

Before the outbreak of the Spanish-American War, Rear 
Admiral William T. Sampson, dissatisfied with the marks- 
manship of his gunners, turned to Saegmuller for the de- 
velopment of a telescopic gunsight to replace the old open 
sights. Saegmuller’s solution was simple. He designed a 
telescopic sight exactly parallel with the bore of the gun, 
doing away with the sight at the breech and that at the 
muzzle of the gun. Saegmuller applied an automatic shut- 
ter which closed the telescope at the instant of the dis- 
charge, saving the gunner’s eye from the blinding flash. 
An ingenious system of illumination made it possible to 
aim the gun at night without illuminating the field and 
obscuring faint objects. The excellent gunnery of the 
Navy in the battles of Santiago and Manila testified to the 
effectiveness of the new sights. 

During this same period, the Navy was seeking a source 
of searchlight mirrors to replace purchases from Europe. 
These immense mirrors, ranging from 12 to 72 inches, 
required very exacting mechanical work. The great disks 
had to be made of finely tempered glass and silvered to 
withstand the terrific heat of the electric are which is 
placed in the focus of the mirror. The problem was solved 
by Bausch & Lomb in the production of parabolic and 
Mangin-type mirrors and the development of a silvering 
process which gave the Navy the best searchlights in the 
world. 

It was an appreciation of the fundamental work of Abbé 
and his colleagues that persuaded Edward Bausch that the 
optical industry in the United States needed this type of 
research, and he eventually concluded an arrangement 
with the Zeiss Works for making and marketing the prod- 
ucts resulting from this research. He was interested in 
competence and results, not in nationalities. On the 
other hand he had something to contribute—the vitality 
of a young and growing organization with manufacturing 


* Excerpts from Bausch & Lomb Mag., 16 [3] 6-9 (1940). 
(1941) 


methods that looked beyond the slow hand processes of 
Europe—methods in themselves a science. 

World War I brought a quick dissolution of the Zeiss 
arrangement when Bausch & Lomb began filling orders 
for the Allies. Since 1905, the Bausch & Lomb Scientific 
Bureau had been growing, launching its own research 
efforts and developing most of its instruments. The bot- 
tle neck, however, was optical glass. The secrets relating 
to its manufacture had never been divulged. In Germany, 


England, and France, the literature was so meager that it 
that 


was evident experiments must be started from 


scratch. 


William Bausch, founder of Bausch & Lomb Glass Plant. 
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William Bausch Develops Optical Glass 

And it was from scratch that William Bausch began 
his historic work in 1912. The company had already 
reached the conclusion that the United States must not 
rely on Europe for such a vital product. Next to the 
molding and pressing plant on the banks of the Genesee 
River, William Bausch set up his little experimental 
plant. He had been experimenting since 1903, but the 


Murray Scott, superintendent of the Bausch & Lomb glass 
plant, is recognized as an authority on optical glass manu- 
facturing. Before he became superintendent nine years 
ago, he spent twelve years in research and development 
work in producing optical and ophthalmic glass. 


work was now put on a full-time basis. A new oil-fired 
furnace was constructed. With his small porcelain cruci- 
bles, he mixed batch after batch, firing them cautiously 
and checking the results. Failure after failure resulted. 
Finally, he produced pure white glass. Although full of 
striae, it was white. Through 1913 the work went on 
doggedly. Then the little plant was swept by fire. 

It was immediately rebuilt, however, and a new type of 
oil-burning furnace was designed. Even in this, the dis- 
appointed workers found that the required temperatures 
could not be maintained. In the autumn of 1914, two 
single-pot furnaces of the regenerative type were con- 
structed to burn illuminating gas. Control became more 
effective. Experimental melts indicated success, and not 
a minute too soon, for the war clouds were heavy over 
Europe. Imported stocks of optical glass were rapidly 
being depleted. 

In May, 1915, batches of barium crown, light crown 
and flint, and dense flint were made successfully. And in 
the winter of 1916, several hundred fine anastigmat photo- 
graphic lenses were made, types hitherto employing the 


finest Jena glasses. The camera manufacturer who took 
these lenses said, ‘‘Our critical tests of these lenses show 
them to be not only equal but superior to the same type 
of lenses heretofore made from imported glass.’’ The 
bottle neck was opened! 

On April 6, 1917, the United States entered the war. 
That possibility had been foreseen. In March, 1917, the 
Naval Consulting Board had disclosed the critical situation 


In the application of different types of glass to various opti- 

cal needs, the Scientific Bureau has an important responsi- 

bility. Leon Foster, a member of the Bureau for twenty- 

three years, specializes in optical design and correlates 
this design with manufacturing operations. 


relating to optical glass. The National Defense Council, 
called into this project, sought the aid of the Geophysical 
Laboratory of the Carnegie Institution, whose corps of 
silicate chemists were best fitted to conduct a survey. 
Arthur L. Day, director of the Laboratory, headed this 
group. 

He quickly discovered that the only optical glass of a 
quality suitable for military instruments was being pro- 
duced in the Bausch & Lomb plant and that the only pros- 
pect of immediate quantity production lay in expanding its 
output. Bausch & Lomb was producing 2000 pounds per 
month, but the General Munitions Board announced 
that 2000 pounds per day would be required! 

There were many unsolved problems for Dr. Day’s 
staff to solve. His group of some thirteen chemists and 
physicists, headed by F. E. Wright, went to work on these 
problems. They sought sources of pure sand; surveyed 
chemical industries to find sources for fine potash; sought 
out some thirteen clays in five states to improve pots; 
analyzed typical foreign types of glass to determine their 
ingredients and the relation between chemical composition 
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and optical properties. Hand in hand with them, the 
Bausch & Lomb Optical Company built new furnaces, 
augmented forces, trained men, and pushed the entire 
program until the rate of production exceeded 40,000 
pounds of glass per month. The work had been pushed 
with such vigor that when our troops were engaged in the 
crucial fighting of 1918 all demands were met without sub- 
sidies from the government! 

After the war, Bausch & Lomb was the only company 
to continue its glass plant and its research on optical 
glass. It has continued to develop new types of glass, to 
improve old types, and to bring the technology of glass 
production to a point where the United States need have 


no fears about this strategic material. During the inter- 
vening years, the production of optical glass has never 
been justifiable as a commercial venture, although it is 
vital to our national defense. 

Today the worid is again in turmoil. The government 
once more requires optical glass and military instruments 
in greatly increased quantity. As always, Bausch & Lomb 
is cooperating fully. It has already completed the erection 
of new buildings in which 40,000 square feet are devoted 
directly to making and testing military instruments. 
Guided by the experience of the World War, it will be 
possible to increase the Bausch & Lomb output several 


times. 


Frank Kingsley has been with Bausch & Lomb fourteen 

years and for the past five years in charge of glass plant 

production. His duties include the scheduling of all 

orders for ophthalmic and optical glass as well as the pro- 
duction of searchlight mirrors. 


Walter Fraser has been research physicist in the Bausch & 

Lomb glass plant for five years. A constant check is 

maintained in his laboratory on the physical properties of 

glass in production, and development work takes place on 
new types of glass. Astronomy is his hobby. 


BAUSCHES GIVE NEW SITE AND BUILDINGS TO ROCHESTER MUSEUM 


The Rochester Museum Association of Rochester, N. Y., 
chartered by the University of New York State, has ac- 
cepted from Dr. and Mrs. Edward Bausch the gift of their 
home and grounds on East Avenue to be used for the 
Rochester Museum of Arts and Sciences. Dr. Bausch has 
augmented this gift by an offer to construct the first unit 
of the Museum on its new site, which has a frontage of 271 
feet and a depth of 401 feet. 

Dr. Bausch commended Arthur C. Parker, director of 
the Museum, for the wide variety of useful activities of the 
Museum, despite its poor location and inadequate housing 
facilities, and he resolved that Dr. Parker’s ‘‘museum of 
ideas rather than of antiquities’ should have a suitable 


(1941) 


home. An exposition of the applied arts, as well as the 
display of historical objects connected with the commu- 
nity’s development, is planned by Dr. Parker, who is already 
providing a unique service to the public schools and 
numerous Civic groups. 

The present Museum comprises more than 500,000 
objects, but its most interesting work is in illustrating 
school curricula and providing study rooms for numerous 
clubs studying various branches of science. About 6000 
pupils visit the Museum each month, and illustrative 
materials are seen in the schools by 40,000 pupils every 
month. 
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PERSONAL NOTES 


At Bausch & Lomb Optical Company, Vincent Young 

is responsible for batch ingredients and control, including 

mixing of ingredients and all details preliminary to 

melting. The hundred or more different types of glass 

in the production — — absolute adherence to 
ormula. 


FRANK L. JONES AT BAUSCH & LOMB 


Frank L. Jones has joined the staff of the Bausch & 
Lomb Optical Co., Rochester, N. Y., as director of chemi- 
cal research. Mr. Jones was formerly Senior Fellow, 
Multiple Industrial Fellowship on Optical Glass, Mellon In- 
stitute, Pittsburgh, Pa., sponsored by the same company. 


LEO THURLIMANN HONORED AT IOWA 
STATE COLLEGE 


Older members of The Society will be interested in news 
of Leo Thurlimann, who was a member of The Society 
from 1917 until his resignation in 1930 which followed his 
retirement from active business. 

Mr. Thurlimann suffered a stroke in November, 1939, 
which left him without the use of his left arm and leg, but 
thanks to the devotion of his wife he is now able to sit up 
and move around in a wheel chair. 

He was to have been one of the few honored graduates of 
Iowa State College in June, 1940, the fiftieth year since his 
graduation, but, because of his condition, the University 
authorities graciously forwarded his medal to him. 

Mr. Thurlimann was graduated from Iowa State College 
in 1890 and taught chemistry there for several years. He 
then went to Chicago, where he became the first chemist 
employed by the True, Brunkhorst, and Hottinger Com- 
pany. This company later became the Northwestern 
Terra Cotta Company. Mr. Thurlimann remained there 
until 1918. When he retired in 1929, he was in charge at 
the Midland Terra Cotta Company. 

Mr. Thurlimann’s present address is 907 Wellington 
Ave., Chicago, Ill. 
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A MESSAGE FROM W. J. SUTTON 


Fukien Christian University, 
Shaowu, Fukien, China 
December 17, 1941 


“Herewith is a New York draft for U. S. $12.50 to cover 
my membership dues for 1941. Your notice has not 
reached me yet, and as mails are so slow, it may not come 
for another month. 

“T had expected to start for the U.S.A., but one of our 
chemistry teachers failed to come in, owing to the block- 
ade, and so I have to stay here and fill a gap in our teach- 
ing staff. I shall probably start home soon, however, pro- 
vided the blockade is not tightened. 

‘With best wishes.”’ 

—W. J. SUTTON 


NECROLOGY 


WALTER EMERY 


Word has been received of the death of Walter Emery, 
Bassilow House, Fenton, Stoke-on-Trent, England. Mr. 
Emery had been a member of The Society since 1925 and 
was affiliated with the White Wares Division. 


CARL H. GRIFFIN 


Carl H. Griffin, who retired from active service in 1939 
after thirty-five years’ association with Norton Company, 
Worcester, Mass., died at his home in Daytona Beach, 
Fla., November 19, 1940. He had been in ill health for 
more than a year. 


Carl H. Griffin 


Mr. Griffin was born in Quaker City, Ohio, July 15, 
1885. After his graduation from Ohio State University 
in 1904, he was employed in the Research Laboratories of 
the Norton Company. A year later, he became foreman 
of the elastic and silicate departments. After several years 
of service in research work and as general foreman, he was 
appointed assistant superintendent of Deutsche Norton 
Gesellschaft, Wesseling, Germany, beginning an overseas 
work that was to continue nearly thirty years. He was 
made superintendent of the plant in 1912, and in 1921 was 
appointed resident manager. 

Following his retirement, Mr. Griffin moved to Daytona 
Beach, where he built a home. He is survived by his 
widow, three daughters, Martha, Edith, and Vera, and a 
son, Carl Griffin. ; 
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LIST OF AUTHORS OF FORTY-THIRD ANNUAL MEETING PAPERS 
AS OF JANUARY 27, 1941 
More than 150 Papers Listed 
EXCEPTIONALLY VALUABLE SESSIONS ASSURED 
Adams, F. W. Faust, G. T. Liebmann, A. J. Rosenblatt, Maurice 
Andrews, A. I. Fellows, R. L. Limes, R. W. Russell, Ralston, Jr. 
Andrews, D. H. Fetzer, Margaret Littlefield, J. B. 
Arrance, F. C. Forgue, S. V. Loomis, G. A. ; 
Atherton, Carlton Fosdick, M. L. Lundell, G. E. F. Schairer, J. F. 
Austin, C. R. Fossaceca, S. A. Lyons, S. C. Scherrer, J. A. 
Foster, H. D. Martin, W. G. Schofield, H. Z. 
French, P. W. Matson, F. R. 
Matzen, H. B oles, W. A. 
Badger, A. E. ’ ° h 
Baggs, A. E. Garve, T. W. McBurney, J. W. cane H. G. 
Bahnsen, M. J. Geller, R. F. 
Balinkin, I. A. Goetchius, D. R. 
Barker, G. J. Green, R. L. McMahon, J _ Sharf J. M. 
Mehaffey, C. M. Shelton, G. R. 
aoc Hall, J. L. Miller, R. A. Silverman, Alexander 
Benoliel, D. J Hanks, C. F., Jr. Milligan, L. H. Sims, C. E. 
a or a Harder, C. M. Moore, D. G. Smith, K. E. 
Biscoe J. ; Hauser, E. A. Moore, Henry Sosman, R. B. 
Bogatay, Paul Heath, Frederick, Jr. Morey, G. W. Speil, Sidney 
Brevile yD S Heck, F. G. Morrison, W. S. Stolte, N. H. 
Brid ae CT Heiligman, H. A. Straight, H. R. 
Heindl, R. A. Stull, R. T. 
Henderson, F. C. Sun, K.-H. 
W.E Herman, A. CK Sweo, B. J. 
Buckles, P. E. Nelson, M. S. Swift, H. R. 
Burdick, M. D. Nicholson, C. M. 
Hillier, James Mente. 
Hoffman, J. I. dae oe Taylor, N. W. 
Hoffman, J. L. Thomas, Everett 
Canfield, J. J. Hunt, E. B. Thompson, T. C. 
Carruthers, J. L. Hunter, R. S. Ottoson, A. Thorley, J. P. 
Chen, C. M. Owens, J. S. 
Cole, S. S. urnbull, J. C. 
nhour, J. H. 
Parmelee, C. W. Van Zee, Arthur 


Cortelyou, W. P. 
Creamer, A. S. 
Currier, A. E. 


Danielson, R. R. 
Dasher, John 
Davis, H. P. 
Deringer, W. A. 
Devol, Lee 
Dietterle, E. W. 
Dixon, A. L. 


Earhart, W. H. 
Eckel, J. A. 
Emanuel, E. C. 
Emery, F. H. 
Engle, C. C. 


Johnsen, A. M. 
Johnson, A. L. 
Johnson, P. V. 
Judd, D. B. 


Kautz, Karl 
King, B. W., Jr. 
Kinney, E. D. 
Klinefelter, T. A. 
Koenig, C. J. 
Koenig, E. W. 
Koenig, J. H. 
Kreidl, N. J. 
Kumins, C. 


Lambe, C. M., Jr. 
Lampman, C. M. 
Letner, H. R. 


Partridge, E. P. 
Pence, F. K. 
Pendergast, W. L. 
Peterson, J. B. 
Petty, H. E. 
Phelps, S. M. 
Pierce, R. H. H., Jr. 
Plummer, H. C. 
Pole, G. R. 


Ralston, O. C. 
Ralston, R. R. 
Reynolds, P. A. 
Richmond, J. C. 
Robertson, Campbell 
Robertson, R. M. 
Robinson, R. R. 
Rodriguez, A. R. 
Rosenberg, J. E. 


Walton, S. F. 
Wanner, E. F. 
Warren, B. E. 
Watts, A. S. 
Weyl, W. A. 
Wheeler, P. M. 
Whitaker, L. R. 
White, Emmett 
Wilson, Hewitt 
Wolff, C. H. 


Yarne, J. L. 


Zabawsky, Zeno 
Zander, J. M. 
Zapffe, C. A. 
Zvanut, F. 
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WHY CORPORATION MEMBERSHIP SUPPORT? 
WHY MEETING REGISTRATION FEES? 
HERE, GRAPHICALLY, ARE THE ANSWERS 
/NCOME 
Income FRom ADVERTISING AND MISCELLANEOUS 


77777777 77 77 1474 4444 AMAA A664 44 4 TA SHS SE VE SE 
PUBLICATIONS MANAGEMENT AND 


68 94 % A Acrivities 2384 % 


UNUSED INCOME 


/940 Meerine EXPENSE ---->-. 939% 3 


47454 


ss saw 


Publication costs 68.94% of total income 
Personal and Corporation membership 

income 56.77% 
Portion of publication costs met by ad- 

vertising 12.17% 
1940 Meeting expenses 9.39% of total income 
Total income not expended 7.21% 
What the net loss would be without regis- 

tration fees 2.18% 


1940 REPORT 
All Percentages Based on Total Income 


INCOME 

Membership $28,221.41 
Subscriptions 6,437.84 
Advertising and miscellaneous 15,048.89 
Total Income $49,708.14 

EXPENSES and GAIN 
Publications $34,273.24 
Management 11,850.74 
Gain 3,584.16 
$49,708.14 
19go MEETING EXPENSES $4,667.71 
MEETING PROFIT $ 199.79 


56.77% 
12.95% 
30.27% 


99.99% 


68.94% 
23.84% 
7.2% 


99.99% 
9.39% 
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DON HAGAR’S MEMBERSHIP SALES FORCE ADVANCES TO NEW RECORDS 


Paid Membership Record 


— 
Date of Record Deferred | Subscriptions 
December 22, 1937 1713 | 220 12 | = 523 220 2688 
December 19, 1938 1815 222 26 | 389. | 220 2872 
December 19, 1939 1876 | 237 27 | 642 | 220 
December 20, 1940 1995 | 260 25 | 574 | 220 
January 20, 1941 2007 | 262 27 | 594 220 


NOMINATIONS FOR SOCIETY OFFICERS, 1941-1942 


THE AMERICAN CERAMIC SOCIETY 


President: J. T. LirrLeron, Corning Glass Works, Corn- 
ing, N. Y 
Vice-President* 
P. D. HeEtser, 394 South Lexington Ave., White 
Plains, N. Y. 
EDWARD SCHRAMM, Onondaga Pottery Co., Syracuse, 
Ne 
Treasurer: C. Forrest Terrt, Claycraft Co., Columbus, 
Ohio. 


FELLOWS 
Dean* 


T. A. KLINEFELTER, National Bureau of Standards, 
Washington, D. C. 
R. B. SosMAN, Research Lab., U.S. Steel Corp., Kearny, 
Associate Dean* 
T. N. McVay, Dept. of Chemistry, Univ. of Alabama, 
University, Ala. 
B. T. SwEELy, Chicago Vitreous Enamel Product Co., 
Cicero, II. 
Secretary-T reasurer* 
DoNnaLp Hacar, 835 Forest Ave., Zanesville, Ohio. 
HERBERT INSLEY, National Bureau of Standards, 
Washington, D. C. 


INSTITUTE OF CERAMIC ENGINEERS 


Trustee: H. G. WotFraM, Porcelain Enamel & Mfg. Co., 
Baltimore, Md. 

President: E. H. Fritz, Westinghouse Electric & Mfg. Co., 
Derry, Pa. 

Vice-President: H. M. KRANER, Research Dept., Bethle- 
hem Steel Co., Bethlehem, Pa. 

Secretary: H. B. DuBots, Consolidated Feldspar Corp., 
Trenton, N. J. 

Nominating Committee A: W. KetrH McAree, Universal 
Sanitary Mfg. Co., New Castle, Pa. 

Nominating Committee B: R. S. Brapiey, A. P. Green 
Fire Brick Co., Mexico, Mo. 


* One to be elected. 
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CERAMIC EDUCATIONAL COUNCIL 


Trustee: J. W. WHITTEMORE, Dept. of Ceramic Engineer- 
ing, Virginia Polytechnic Inst., Blacksburg, Va. 


ENAMEL DIVISION 


Chairman: R. L. FELLows, Chicago Vitreous Enamel 
Product Co., Cicero, Il. 
Vice-Chairman: Karu Kautz, Climax Molybdenum Co., 
Langeloth, Pa. 
Secretary: Dwicut G. BENNETT, Mellon Inst., Pittsburgh, 
Pay 
Councillors 
James D. TeEtrick, 32 Holmehurst Ave., Catonsville, 
Md. 
W. H. PFEIFFER, Engineering Lab., Plant 2, Frigidaire 
Div., General Motors, Dayton, Ohio. 
Nominating Committee A: GEORGE N. Tutte, 309 
Monteray Ave., Dayton, Ohio. 
Nominating Committee B: E. C. AypELoTT, Murray Corp., 
Detroit, Mich. 


WHITE WARES DIVISION 
rustee* 


F. P. Hati, Onondaga Pottery Co., Syracuse, N. Y. 
R. F. GELLER, National Bureau of Standards, Washing- 
ton, D.C. 
Chairman: RALSTON RUSSELL, JR., Research Labs., West- 
inghouse Electric & Mfg. Co., East Pittsburgh, Pa. 
Secretary* 
F. C. HENDERSON, Hall China Co., East Liverpool, 
Ohio. 
K. E. Stettinivus, Lapp Insulator Co., Inc., Le Roy, N. Y. 
Nominating Committee A* 
G. A. Loomis, Engineering Expt. Station, Ohio State 
Univ., Columbus, Ohio. 
Howarp FAILMEZGER, 96 Colonial Village Rd., Roches- 
Nominating Committee B* 
KARL SCHWARTZWALDER, A C Spark Plug Co., Flint, 
Mich. 
A. J. BLume, Square D Co., Peru, Ind. 


* One to be elected. 
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GLASS DIVISION 


Trustee: G. W. Morey, Geophysical Laboratory, Wash- 
ington, D. C. 


REFRACTORIES DIVISION 


Chairman: GILBERT SOLER, Steel & Tube Div., Timken 
Roller Bearing Co., Canton, Ohio. 

Vice-Chairman: R. S. Brap.ey, A. P. Green Fire Brick 
Co., Mexico, Mo. 

Secretary: C. L. Tuompson, Harbison-Walker Refrac- 
tories Co., Pittsburgh, Pa. 

Nominating Committee A: J. B. AusTIN, Research Lab., 
U. S. Steel Corp., Kearny, N. J. 


Bulletin of The American Ceramic Society—A ctivities 


Nominating Committee B: E. H. VAN Scuorck, Chicago 
Retort and Fire Brick Co., Ottawa, IIl. 


STRUCTURAL CLAY PRODUCTS DIVISION 

Chairman: J. H. ISENHOuR, Isenhour Brick & Tile Co., 
Inc., Salisbury, N. C. 

Vice-Chairman: LL. R. WHITAKER, Richland Shale Prod- 
ucts Co., Richtex, S. C. 

Secretary: G. H. DUNCOMBE, JR., 150 East Frambes Ave., 
Columbus, Ohio. 

Nominating Committee A: J. C. STEELE, JR., J. C. Steele & 
Sons, Statesville, N. C. 

Nominating Committee B: H. D. Foster, Engineering 
Expt. Station, Ohio State Univ., Columbus, Ohio. 


NEW MEMBERS FOR JANUARY 


ROSTER CHANGES DURING JANUARY* 


— 
Corporation 


Evectric AuTo-LitE Co., Robert Twells (voter), Auto- 
Lite Spark Plug Div., Fostoria, Ohio. 


Personal 

GARRISON, JOHN W., 18314 Landseer Rd., Cleveland, Ohio; 
assistant engineer, Glass Technology Dept., General 
Electric Co. 

HENRY, GEORGE R., 108 Upland Terrace, Collingdale, 
Pa.; ceramic engineer, Chester Works, Harbison-Walker 
Refractories Co. 

Ki__tMAR, Henry M., Y.M.C.A., Perth Amboy, N. J.; 
assistant ceramist, Atlantic Terra Cotta Co. 

Lonc, RopertT R., 906 N. Main St., Fostoria, Ohio; 
ceramic technician, National Carbon Co. 

*Monr, Joun G., Box 991, Alfred, N. Y.; assistant, 
Ceramic Engineering Dept., N. Y. State College of 
Ceramics. 

NELSON, LEwis W., 923 Hazel St., New Castle, Pa.; 
casting shop foreman, Universal Sanitary Mfg. Co. 

Snopcrass, Howarp O., 1872 Hillside Rd., East Cleve- 
land, Ohio; ceramic engineer, General Electric Co. 

TEPPING, HERBERT, Murray Teachers College, Murray, 
Ky.; supervisor, NYA Ceramic Project. 

*TREVATHAN, P. Epwarp, Templeton, Pa.; 
Harbison-Walker Refractories Co. 

Van Houten, RosBert M., 319 E. Walnut St., Kokomo, 
Ind.; assistant ceramic engineer, Kokomo Sanitary 
Pottery Corp. 

Woopy, Frep C., 13810 Cranwood Park Blvd., Garfield 
Heights, Ohio; Sales Dept., National Malleable and 
Steel Castings Co. 


foreman, 


Student 
University of Illinois: JaMES P. DRAPER and Har ey R. 
PINNOW. 
Iowa State College: CiYpE B. ELLER. 
Ohio State University: Winston H. DuckwortTH. 
University of Washington: CARLTON E. Goupce. 


* Former member of The Society rejoining. 


MEMBERSHIP WORKERS’ RECORD 


Corporation 
Robert Twells 1 

Personal 
A. I. Andrews 1 Donald Hagar 2 
W. J. Bartlett 1 W.H. Moriarty 1 
J. R. Beam 1 John A. Slyh 1 
W. M. Clark 1 Office 3 

Student 
C. M. Dodd 1 H. Z. Schofield 1 
Van Derck Fréchette 1 C. H. Zwermann 1 
C. G. Harman 1 


Grand Total 17 


Personal 

ALBERT, JOSEPH, Box 1112, Univ. of Alabama, University, 
Ala. (Tuscaloosa, Ala.) 

AyYpDELoTT, Extiiotr C., Murray Corp., 7700 Russell 
St., Detroit, Mich. (Wilmette, III.) 

ee WAYNE E., Box 978, Alfred, N. Y. (Hornell, 

Cress, W. C., 5326 Cornell Ave., Chicago, Ill. (Mans- 
field, Ohio) 

811 Russell St., Augusta, Ga. (Atlanta, 

a. 

GEIJSBEEK, SAMUEL, 116 Madison St., Kent, Wash. 
(Seattle, Wash.) 

HAVELL, RicHarp F., 708 East 5th St., Flint, Mich. 
(River Forest, II.) 

HAZEL, JoHN J., Republic Steel Corp., 3100 East 45th 
St., Cleveland, Ohio (Tuscaloosa, Ala.) 

HELSER, PERRY D., 394 S. Lexington Ave., White Plains, 
N. Y. (New York, N. Y.) 

HEMSTEGER, SAMUEL E., 27180 Wellington Rd., Franklin 
Village, Mich. (Detroit, Mich.) 

Hirt, E. C., Bancroft-Hickey Mfg. Co., Bristol, Pa. 
(St. Albans, L. I., New York) 

JONES, FRANK L., Bausch & Lomb Optical Co., Rochester, 
N. Y. (Pittsburgh, Pa.) 

Larrp, CHARLES, 1135 Heights Blvd., Houston, Texas 
(Neodesha, Kans.) 

LorING, ALBERT D., 1278 Michigan Ave., Cincinnati, 
Ohio (Bound Brook, N. J.) 

Movutton, D. A., 401 N. Main St., Winchester, IIl. 
(Pittsburgh, Pa.) 

SANBORN, Pau. H., 2321 N. Liberty St., Parkersburg, 
W. Va. (Huntington, W. Va.) 

SCHLIENTZ, DoNnaALp T., 3 Hawthorne Court, Falmouth, 
Mass. (Pittsfield, Mass.) 

ScuuH, ARTHUR E., U. S. Pipe & Foundry Co., Burling- 
ton, N. J. (Riverton, N. J.) 

SIEGWALD, CLYDE R., 732 Oakland Blvd., Cambridge, 
Ohio (Cleveland, Ohio) 

SmiITH, Paut L., 104 Northbrook Lane, Bethesda, Md. 
(Washington, D. C.) 

Smoot, Jack M., Box 408, Milledgeville, Ga. (Clarkes- 
ville, Ga.) 

TALBOTT, Paut T., Potomac, Ill. (La Oroya, Peru, South 
America) 

TuTTLE, GEorGE N., 530 S. Chestnut Ave., Arlington 
Heights, Chicago, Ill. (Dayton, Ohio) 

WALKER, LEANDER H., 285 Oxford St., Rochester, N. Y. 
(Coldwater, N. Y.) 

WILLIs, JAMES B., Fort Belvoir, Va. (Baltimore, Md.) 

Witson, O., Chemistry Dept., Yenching Univ., 
Peking, China (New York, N. Y.) 

ZINSZER, WILLIAM K., Armour Research Foundation, 
33d, ‘eee and Dearborn Sts., Chicago, Ill. (Ames, 
Iowa 


* Address in parentheses is former address. 
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INSTITUTE OF CERAMIC ENGINEERS 


Executive Committee 

President: H. G. Woirram, Porcelain 
Enamel & Mfg. Co., Baltimore, 
Md. 

Vice-President: E. H. Fritz, Westing- 
house Electric & Mfg. Co., Derry, 
Pa. 

Secretary: H. M. KRANER, Bethlehem 
Steel Co., Bethlehem, Pa. 

Past-President: J. L. CARRUTHERS, Ohio State Univ., 
Columbus, Ohio. 

Trustee Representative: R. E. Brrcu, Harbison-Walker 
Refractories Co., Pittsburgh, Pa. 


REPORT ON CERAMIC 
ENGINEERING EDUCATION 


When a young man prepares to enter college and chooses 
a vocation, he is interested in finding that profession 
through which he can realize his ideas, ambitions, and 
ideals. If he is primarily interested in engineering, he 
must decide which branch of the engineering profession 
most closely coincides with his interests and talents and 
offers him the widest outlet for his energies. 

A young man entering a particular field of engineering is 
naturally interested in every phase of work in that field. 
He is interested also in what others are doing to further 
the work of that profession, and he is ready to help all 
organizations that are promoting and developing that 
profession. 

This pamphlet has been prepared by the Institute of 
Ceramic Engineers for young men, parents, teachers, and 
others who counsel young men so that they may know the 
scope of ceramic-engineering education and of the ceramic 
industries as well as the types of employment in these 
industries. 


Scope of Ceramic Engineering 

The definition of ceramic engineering adopted by the 
Institute of Ceramic Engineers and The American Ce- 
ramic Society and accepted by the Engineer’s Council for 
Professional Development for the purpose of accrediting is 
as follows: 

“Ceramic engineering is that branch of engineering con- 
cerned with (1) the mining, refining, and processing of the 
nonmetallics and rocks, except coal and oil and ores as 
such; (2) the manufacture of products therefrom; and 
(3) the design and construction of the necessary equipment 
and structures.” 

Ceramic engineering is definitely a branch of the mineral 
industry along with mining, metallurgical, petroleum, and 
geological engineering. It could be further defined as ‘‘a 
branch of engineering that deals with the silicates and 
other nonmetallic minerals of the earth and their use in 
the manufacture of useful products.” 

These silicates and other nonmetallics make up more 
than 98% of the earth’s crust, and they are contributing 
to the ever-growing list of ceramic products, without 
which man’s life would go back to the drudgery and hard- 
ships of past ages. 


(1941) 


The Ceramic Industry 

The ceramic industry is one of the few billion-dollar 
industries in this country. It ranks close to steel in im- 
portance. It is undoubtedly one of the oldest in the world 
and the first to be established in this country. It em- 
braces more than 3600 plants, and it employs over 260,000 
people in the United States. 

The following list of some of the better-known products 
manufactured by the ceramic industries illustrates the 
great magnitude of the field of ceramic engineering. 


I. Structural Clay Products, that is, products made 
principally from natural-occurring clays: Common brick, 
face brick, paving brick, sewer brick, hollow building 
block, agricultural drain tile, sewer pipe, conduit, roofing 
tile, and architectural terra cotta. 

II. Whiteware, Porcelain, and Pottery: Sanitary ware, 
chemical ware, dinnerware, floor and wall tile, kitchen- 
ware, and art pottery. 

III. Glass: Household ware, window glass, optical 
glass, bottles and other containers, chemical ware, elec- 
trical insulators, textiles, and insulation. 

IV. Vitreous Enameled Metals: Household ware, 
sanitary ware, signs, and construction sections. 

V. Refractories: Crucibles, retorts, brick, block, heat 
insulation, cements, and products that are essential to 
all of the other industries, especially the iron, steel, and 
cement industries. 

VI. Cements, Limes, and Plasters: Portland cement and 
other hydraulic cements, dental cement, construction plas- 
ter, building, agricultural, and chemical limes, plaster of 
Paris, and other gypsum products. 

VII. Electrical Porcelain Insulators. 

VIII. Abrasives: Powdered and wheel-formed abra- 
sives, essential for the metalworking and glass industries. 

IX. Fillers: Fillers for paper, rubber, and textiles. 

X. Graphite Products: Lead pencils, crucibles, etc. 

XI. Clarifying, Decolorizing. 


Types of Employment for Ceramic Engineers 

From this brief description of the field of ceramic en- 
gineering, it is evident that this branch of engineering offers 
a wide range of opportunity. There are opportunities for 
development and research work; engineering design 
of products, manufacturing plants and machinery; manu- 
facturing or processing supervision and plant operation; 
and sales engineering. The operation and management of 
industrial enterprises, whether in the development stages 
or in routine operation, require men of broad engineering 
training, and the graduate ceramic engineers are being 
called on more and more to fill executive and administra- 
tive positions in modern corporations. 

In the April, 1940, issue of Survey Graphic, William F. 
McDermott and J. C. Furnas explain the work of Science 
Research Associates. This organization has fifty trained 
statisticians and research workers investigating possibilities 
for the employment of young men in the various fields. 
Last year they were paid $100,000 by colleges and schools 
for their information service on this subject. They re- 
ported in this article that an excessive number of men are 
being trained for the various possible jobs, but commenting 
on ceramics they say, ‘‘A more cheerful fact—the ceramic 
industry is one of the fastest growing; cement, tile, and 
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glass are branching out into wider uses. Yet there are only 


1500 engineers specializing in the field.” 


Ceramic Engineering Curricula in the Colleges 

The following schools offer bachelor and higher degrees 

in ceramic engineering: 

Georgia School of Technology 

University of Illinois 

Iowa State College 

Missouri School of Mines and Metallurgy 
New York State College of Ceramics 
University of North Carolina, Raleigh Unit 
Ohio State University 

Pennsylvania State College 

Virginia Polytechnic Institute 

University of Washington 

Rutgers University, Massachusetts Institute of Tech- 
nology, and several other colleges offer courses leading to 
degrees in ceramic technology. 

There is little variation in the ceramic engineering cur- 
ricula at these colleges. They are designed with engineer- 
ing requirements of the graduate in mind without neglect- 
ing any of the ceramic technology that is essential for the 
development of a fully equipped ceramic engineer. 

The first years are mainly filled with fundamental 
sciences and basic courses for engineers, such as chemistry, 
physics, mathematics, geology, English, and surveying. 
In the other years, other engineering and ceramic funda- 
mentals are stressed. Because of the inherent engineering 
problems of industrial application, such as plant layout, 
plant design and construction, production machinery, 
etc., it is essential that courses be included from other 
curricula, namely, electrical, mechanical, civil, and indus- 
trial engineering. 


The American Ceramic Society 

The Society, with more than 2500 members, is a coopera- 
tive enterprise of these members to promote the ceramic 
arts, ceramic sciences, and ceramic engineering by holding 
regular semi-annual meetings for the reading and discussion 
of papers, by the publication of literature, and by other 
activities which aid the members and The Society in the 
development of the ceramic interests. 


The Institute of Ceramic Engineers 

This organization, an affiliate of The American Ceramic 
Society, was formed (a) to promote the professional status 
of ceramic and other engineers engaged in all branches of 
the ceramic industry and to promote their general welfare; 
(b) to promote and improve ceramic engineering educa- 
tion; and (c) to promote the professional development of 
young engineers in all ceramic industries after graduation. 


Trade Associations 
The various trade associations listed are continually 
assisting with the development of the ceramic industries 
and the elevation of the profession. 


American Face Brick Association, 205 W. Wacker Drive, 
Chicago, IIl. 

American Glassware Manufacturers, 
Bldg., Pittsburgh, Pa. 

American Refractories Institute, 2218 Oliver Bldg., Pitts- 
burgh, Pa. 

Clay Products Association, 1847 Conway Bldg., 111 
W. Washington St., Chicago, IIl. 

Clay Products Institute of America, 1420 New York Ave., 
Washington, D. C. 


Inc., 916 House 


Glass Containers Association of America, 19 West 44th St., 
New York, N. Y. 

Grinding Wheel Manufacturers’ Association, 27 Elm St., 
Worcester, Mass. 

National Paving Brick Manufacturers’ Association, Na- 
tional Press Bldg., Washington, D. C. 

National Terra Cotta Manufacturers’ Association, 2 West 
45th St., New York, N. Y. 

Porcelain Enamel Institute, 612 N. Michigan Ave., Chi- 
cago, 

Tile Manufacturers’ Association, 19 West 44th St., New 
York, N. Y. 

Tile and Mantel Contractors’ Association of America, In- 
vestment Bldg., Washington, D. C. 

United States Potters’ Association, East Liverpool, Ohio. 


Engineers’ Council for Professional Development 

This is a conference of engineering bodies, organized to 
enhance the professional status of the engineers through 
the cooperative support of those national organizations di- 
rectly representing the professional, technical, educa- 
tional, and legislative phases of an engineer’s life. 

This organization has set up a procedure by which de- 
partments of engineering curricula at the various schools 
may be investigated to determine their ability for desirable 
instruction in that field of engineering. Most of the de- 
partments offering degrees in ceramic engineering have al- 
ready been accredited by this organization. 


Other Agencies Assisting in the Development of Engineers. 

There are many local organizations of classes and dis- 
cussion groups that are continually aiding young men to. 
determine their aptitude for engineering and for the vari- 
ous branches of engineering. They are assisting in the 
raising of standards for engineering. State boards in the 
various states have been established to examine engineers 
as to their ability to practice their profession in that state 
and to grant licenses to those who qualify. These boards 
have accomplished much in elevating these professions. 
Many of these grant professional licenses to ceramic en- 
gineers. 


Literature That Will Assist the Young Engineer and the 
Prospective Ceramic Engineer 

The Engineers’ Council for Professional Development, 
29 West 39th St., New York, N. Y., has prepared bibliog- 
raphies for prospective engineers and junior engineers 
which will greatly aid them in making a personal appraisal 
of themselves and also enlighten them about the various 
engineering divisions. 

The following is a list of books, pamphlets, and periodicals 
that are recommended for the guidance and counseling of 
young men interested in engineering: 


Pamphlets 

(1) Ceramic Engineering as a Career, No. 81. Insti- 
tute for Research, 537 S. Dearborn St., Chicago, III. 
(1937). 

(2) Careers in the Mineral Industries by T. T. Read. 
American Institute of Mining and Metallurgical Engineers, 
29 West 39th St., New York, N. Y. 

(3) Shall I Be an Engineer? by the Colorado Engineer- 
ing Council. Published by the Denver Public Schools, 
Denver, Colo. 


Books 
(1) Vocational Guidance Along Engineering Lines by 
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American Association of Engineers. Mack Printing Co., 


Easton, Pa. 

(2) Engineering Opportunities (edited by R. W. 
Clyne). Appleton-Century Book Co., 387 pp. (excellent 
foreword by Karl T. Compton; twenty-six chapters each 
on an industry; some for mature readers; of value in 
counseling). 

(3) Profession of Engineering by D. C. Jackson, Jr., 
and Paul Jones. John Wiley & Sons, Inc., New York, 
N. Y., 124 pp. 

(4) Engineering Education by R. P. Baker. John 
Wiley & Sons, Inc., New York, N. Y., 1928, 233 pp. 

(5) Choosing Your Life Work by William Rosengarten. 
McGraw-Hill Book Co., New York, N. Y., 353 pp. 


Journals and Periodicals 

(1) Journal of The American Ceramic Society, The 
American Ceramic Society, 2525 N. High St., Columbus, 
Ohio. 

(2) Ceramic Abstracts, The American Ceramic Society, 
2525 N. High St., Columbus, Ohio. 


(3) Bulletin of The American Ceramic Society, The 
American Ceramic Society. 

(4) Ceramic Industry, Industrial Publications, Inc., 59 
E. Van Buren St., Chicago, Ill. 

(5) Brick & Clay Record, Industrial Publications, Inc., 
59 E. Van Buren St., Chicago, III. 

(6) Ceramic Age, Ceramics Publishing Co., Inc., 421 
Parker St., Newark, N. J. 

(7) Glass Industry, Ogden-Watney Publishers, Inc., 11 
West 42nd St., New York, N. Y. 

(8) Better Enameling, Chicago Vitreous Enamel Prod- 
uct Co., 1427 South 55th Court, Cicero, II. 

(9) Enamelist, Ferro Enamel Corp., 4150 East 56th 
St., Cleveland, Ohio. 

(10) Proceedings Porcelain Enamel Institute Forum, 
Porcelain Enamel Institute, 612 N. Michigan Ave., Chi- 
cago, 

(11) Porcelain Enamel Institute Special Bulletins. 

(12) Ceramic Forum, O. Hommel Co., Pittsburgh, Pa. 

This report has been compiled by the Committee on 


Professional Status and Development, Chairman, J. W. 
Whittemore; A. T. Malm, and R. S. Bradley. 


MINUTES OF MEETING OF THE WHITEWARE COMMITTEE ON RESEARCH 


The meeting of the Whiteware Research Committee of 
The American Ceramic Society for the National Bureau of 
Standards was called to order at 10:00 a.m., December 9, 
1940, in the Industrial Building, National Bureau of 
Standards, Washington, D. C. 

Members present were J. R. Beam, Chairman; A. V. 
Bleininger, S. J. McDowell, E. C. Henry, F. H. Riddle, 
R. Russell, Jr., Edward Schramm, R. V. Tailby, N. W. 
Taylor, and H. Wilson. The National Bureau of Stand- 
ards was represented by P. H. Bates. E. N. Bunting, M. D. 
Burdick, A. S. Creamer, R. F. Geller, T. A. Klinefelter, and 
G. R. Shelton. W.W. Meyer and Ira Sproat were visitors. 

The Chairman presented to the Committee abstracts of 
suggested problems in ceramics obtained by E. H. Fritz, 
of the Committee on Ceramic Engineering Education, 
through a survey of the industry. 

The forenoon was devoted to reports from various mem- 
bers on the staff of the National Bureau of Standards. 
R. F. Geller gave a brief summary of the investigation 
covering the moisture expansion which had taken place 
in a series of tile and dinnerware specimens after varying 
periods of storage and service and the relation of these 
values to the results of three autoclave tests of different 
severity. The report of this investigation will be pub- 
lished in the March, 1941, issue of the Journal of The 
American Ceramic Society. 

Mr. Geller also gave a summary of the investigation on 
“Length Changes of Whiteware Clays and Bodies During 
Initial Heating, with Supplementary Data on Mica”’ 
(published as Research Paper No. 1311). 

Dr. Bunting reviewed the present status of the PbO- 
Al,O;-SiO. phase-equilibria investigation, which gives 
promise of being a very complex system. The primary 
fields for the lead orthosilicate, the tetra-lead silicate, and 
one incongruently melting ternary compound have been 
established. The composition of this compound is be- 
lieved to be 8PbO-AI,0;-4SiO2. It melts to form glass 
and the compound, 4PbO-Al,03-2SiO., which in turn 
melts incongruently to form glass and a compound, the 
composition of which has not yet been determined. Sev- 
eral other compounds have been identified by their in- 
dices, but their compositions are not established. 

A. S. Creamer reported on the results obtained with 12 
talcose bodies, specimens of which were made by dry 


(1941) 


pressing, by hand wedging and extrusion, and by hand 
wedging, deairing, and extrusion. The specimens were 
heated in the electric tunnel kiln on six different schedules. 
This report will appear in the March issue of the National 
Bureau of Standards Journal of Research. 

Following these reports, T. A. Klinefelter reviewed the 
work of the ball clay investigation and introduced M. D. 
Burdick, who has succeeded W. W. Meyer on the Bureau 
staff. Mr. Burdick reported that 2 English and 7 domestic 
ball clays are being investigated to determine the effect 
of electrodialysis and the subsequent addition of various 
ions on the physical properties. Determinations have 
been made on the shrinkage, transverse strength, and bulk 
specific gravity of dry specimens and after-treatment 
at 1150°, 1225°, and 1300°C. Specimens of each clay 
have been tested under the following conditions: as re- 
ceived, after leaching with distilled water to remove soluble 
salts, after electrodialysis, and after saturation of the 
electrodialyzed clay with Na, K, Ca, Ba, and Alions. The 
results obtained on 6 clays indicate that the dry transverse 
strength is increased by about 100% as a result of Na 
saturation and by smaller but still significant amounts as 
a result of K and Ca saturation. At zero apparent 
porosity, the firing shrinkage of Na-saturated clay is de- 
creased by about 20%. No marked improvement in color 
has resulted from any of the treatments studied. 


Afternoon Session 


E. C. Henry outlined the 4 problems on which he is 
working at Pennsylvania State College, dealing with 
the charge on dialyzed clays and the effect of various 
anions and cations. They cover also a study of the 
particle-size distribution and colloidal content of several 
clays and the workability of clays and bodies using the 
Endell-type apparatus described in Ber. deut. keram. Ges., 
for December, 1929. He finds that adsorbed ions mark- 
edly affect the workability. 

N. W. Taylor described his study of froth flotation and 
its possible application to the beneficiation of clays. He 
demonstrated also an interesting device giving a qualita- 
tive test for colloidal matter in a suspension. 

Hewitt Wilson, Bureau of Mines, Norris, Tenn., re- 
ported on the continuation of the tests on full-size sani- 
tary-ware shapes and a study of American clay deposits 
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along the Atlantic coast fall line. A portion of the staff 
is working also on the problem of clay dialysis, and some 
electrothermal work is being done on the magnesium-sili- 
cate system and in particular on the purification of olivine. 

Mr. Sproat outlined the present status of pyrophyllite 
as a raw material for whiteware and led the meeting in a 
discussion of the desirability for fundamental research on 
the properties of pyrophyllite and sericite. It was the 
consensus of the meeting that this work should be under- 
taken by the Bureau. 

At the meeting in 1939, the Chairman called attention 
to the classification of ceramic dinnerware prepared by 
A. S. Watts (Bull. Amer. Ceram. Soc., 18 [8] 314-15 
(1939)), at which time the members were requested to 
give thought to this classification and to be prepared to 
offer approval or constructive criticism at the following 
meeting. Unfortunately, because of the lateness of the 
hour and the fact that several members were forced to 
leave because of other appointments, this matter was not 
taken up. (The 1939 report of this Committee was pub- 
lished in The Bulletin, February, 1940, pp. 80-82.) 

The meeting adjourned at 4:00 P. M. 

—R. F. GELLER, Acting Secretary 


LOCAL SECTION NEWS 


NORTHERN CALIFORNIA SECTION 


Annual Meeting and Christmas Party 

Jumping the gun on the holiday season, the Northern 
California Section held its Annual Meeting and Christmas 
party in San Francisco on December 3, 1940. 

Year-end reports were heard, and the following officers 
were elected for 1941: 


Chairman: T. K. CLEVELAND, Philadelphia Quartz Co., 


Berkeley, Calif. 
Vice-Chairman: GEORGE A. Pace, Stockton Fire Brick 


Co., Pittsburg, Calif. 

Secretary: L.G. LARSEN, A. J. Lynch & Co., San Francisco, 
Calif. 

Treasurer: B. A. NoBLE, Owens-Illinois Pacific Coast Co., 
San Francisco, Calif. 


Left to right! B. M. Wyatt, N. Clark & Sons, chairman, 

Contest Committee; W. Hislop, California Art Tile 

Corp., co-winner; C. W. Kraft, Kraftile Co., chairman 

of the Section; A. C. Myers, Myers Ceramic Products 
0., co-winner; and C. L. Barr. 


One of the highlights of the program was the announce- 
ment of winners in the Safety Contest sponsored by the 
Section. 


California Art Tile Corp. and Myers Ceramic Products 
Co. tied for first place, with no lost-time accidents during 
the six months of the contest. Presentation of certificates 
to that effect were made by C. L. Barr, Superintendent of 
Safety Engineering of the State Compensation Insurance 
Fund, who also presented a certificate to each of the other 
eight plants entered. The names of each winner will be en- 
graved on the trophy, whose possession each will share 
during 1941. 

The first plant to have its name on the trophy three 
times will become its permanent owner. 

—C. W. Krart 


BALTIMORE-WASHINGTON SECTION 


The winter meeting of the Baltimore-Washington Sec- 
tion was held on January 25, 1941, at the Longfellow Hotel, 
Baltimore, Md., with fifty members and guests in attend- 
ance. 

Walter A. Weldon, Chairman of the Baltimore Local 
Committee, gave a report of the present status of the plans 
for the Annual Meeting of The American Ceramic Society 
to be held in Baltimore, March 30 to April 5. Ross C. 
Purdy, General Secretary of The Society, also commented 
on plans for the Meeting. 

H. M. Kraner, Bethlehem Steel Co., Bethlehem, Pa., 
spoke on ‘‘Causes of Wear in Blast-Furnace Linings.” 

The officers elected for 1941-1942 are as follows: 


Councillor: DONALD HUBBARD, National Bureau of Stand- 
ards, Washington, D. C. 

Chairman: KENNETH M. SmitH, Severn Clay Co., Balti- 
more, Md. 

Vice-Chairman: D. G. Mooreg, National Bureau of 
Standards, Washington, D. C. 

Secretary-Treasurer: W. R. Lester, Maryland Glass 
Corp., Baltimore, Md. 

—Dwicnut G. Moore, Secretary-Treasurer 


CERAMIC CAMERA CLUB EXHIBIT 


Entry blanks for the Third Annual Salon of the Ceramic 
Camera Club have been mailed to all Club members. The 
Salon will be held in the Lord Baltimore Hotel in conjunc- 
tion with the Forty-Third Annual Meeting of The Ameri- 
can Ceramic Society, March 30 to April 5, 1941. 

The closing date for receiving prints will be Saturday 
noon, March 29. A survey among members indicates that 
the exhibit will have more than 100 excellent prints hung 
this year. 

The jury of selection will consist of J. S. Rowan, 
Chairman; CHARLES E. EMery; and W. D. BARKLEY. 
These men have done excellent work in the international 
field of photography, and all reside in Baltimore. Mr. 
Rowan is Secretary of the pictorial division of the Photo- 
graphic Society of America. 

The C. E. Frazier Award Committee will again consist of 
J. P. Thorley, Chairman, Univ. of Pittsburgh, Pittsburgh, 
Pa.; Charles D. Spencer, Cleveland, Ohio; and F. C. 
Flint, Washington, Pa. The Frazier Award is given yearly 
to the member of The American Ceramic Society who sub- 
mits the most outstanding photograph at the Annual Salon 
of the Ceramic Camera Club. 

Members of The American Ceramic Society who wish to 
exhibit and do not belong to the Ceramic Camera Club are 
requested to secure entry blanks for the Salon by writing 
to the Secretary, J. Earl Frazier, Frazier-Simplex, Inc., 
436 East Beau St., Washington, Pa. 

The officers and Board of Control of the Ceramic Camera 
Club are E. L. Hettinger, President, Reading, Pa.; J. R. 
Hostetter, Glass Industry, New York, N. Y.; Irwin W. 
Schoeninger, Milwaukee, Wis.; J. F. Krehbiel, Pataskala, 
Ohio; and J. Earl Frazier, Secretary-Treasurer, Washing- 
ton, Pa. 
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ILLINOIS CERAMIC RUCKUS 


Enameled ashtrays in colors of Illini orange and blue 
were the basis of the attractive programs given to those 
attending the fifth Ceramic Ruckus at the University of 
Illinois on January 10. The Student Branch of The 
American Ceramic Society has the distinction of sponsor- 
ing the only departmental dance on the campus. 

The program consisted of a blue ashtray with the words, 
Ceramic Ruckus, 1941, fired on the rim in orange. The 
filler material, with names of sponsors, dances, patrons and 
patronesses, and committees, was cut circular and fitted 
into the well of the ashtray. The members of the Commit- 
tee were R. R. Rough and W. H. Zschoche, seniors, 
Program; D. P. Brown and B. D. Bruce, Arrangements; 
and R. A. Thornton, president of the Student Branch, 
general chairman. 

The Ceramic Ruckus has the reputation of having the 
most unique programs of any dance on the campus. This is 
possible because the students do the major part of the work 
on them. A parade of former programs would include an 
enamel-on-copper base, glass cloth, miniature drain tile with 
clear glaze, circular enameled programs bearing an outline 
of a brick kiln, and the present ashtray. 


UNIVERSITY OF ILLINOIS NOTES 


C. W. Parmelee, Head of the Department of Ceramic 
Engineering, University of Illinois, lectured to the Chicago 
Academy of Sciences at the Academy Auditorium in 
Lincoln Park on February 2, 1941. Dr. Parmelee dis- 
cussed the nature and importance of the ceramic industry 
in the economic and scientific development of the State. 


Ray Erhardt, class of 1934, has left the ceramic field 
temporarily. He is now a lieutenant in the Quartermaster 
Corps and is stationed in Washington, where he has been 
assigned to work in connection with building camps for 
the conscripts. 


(1941) 


Fay Tooley, Ph.D. in Ceramics, 1939, composed, orches- 
trated, and directed the music for the ‘‘Follies of Forty,” 
presented at the Auditorium Theatre in Newark, Ohio, on 
December 11 and 12, 1940. This musical show was spon- 
sored by the Fiberglas Club, an organization composed of 
employees of the Owens-Corning Fiberglas Corporation. 


NEW YORK STATE COLLEGE OF CERAMICS 


Student Branch Meetings 

The New York State College of Ceramics Student Branch 
of The Society has had an active first semester with three 
fine meetings. 

The first meeting was held on October 17, 1940. George 
J. Easter, assistant research director of the Carborundum 
Co., Niagara Falls, N. Y., spoke on ‘‘High-Temperature 
Microscopic Work.’’ His lecture was illustrated with 
movies. The meeting was attended by one hundred and 
seventy students and faculty members. 

T. A. Klinefelter, senior technologist, National Bureau 
of Standards, Washington, D. C., spoke at the second meet- 
ing held on November 12. Mr. Klinefelter reviewed the 
development of dinnerware in the whiteware industry and 
described the work of the Bureau of Standards. 

H. M. Kraner spoke on ‘“‘Importance and Use of Alumina 
and Silica Refractories in the Steel Industry” at the third 
meeting held on December 11. Mr. Kraner is director of 
ceramic research at the Bethlehem Steel Co. 

At the business meeting held before Mr. Kraner’s talk, 
a motion was passed for the appropriation of $60 to pur- 
chase books for the ceramic library. It was also moved 
and passed that keys be presented to the officers of the 
Student Branch and to the editor of the ceramic publica- 
tion, The Alfred Engineer. 


Officers for 1940-1941 
The officers of the Student Branch for 1940-1941 are 
President, ROBERT A. WuHITWoopD; Vice-President, CRAN- 
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son B. SHELLEY; Secretary, LAWSON E. Mason; and 


Treasurer, Morris C. MUSGRAVE. 

The next meeting will be held February 18 in the Ce- 
ramic Lounge. The speaker will be J. L. Carruthers, 
President of The American Ceramic Society, who will talk 
on kiln construction. 


Keramos Initiation 

Eight seniors and eight juniors were initiated into Ke- 
ramos at a banquet held December 12 in Wellsville, N. Y. 

The students initiated were as follows: Seniors, Alfred 
Ploetz, John Breitenstein, Edward Gehrke, Roy Harden- 
brook, Lloyd Mason, Leo Schifferli, Cranson Shelley, 
and Milton Tuttle; Juniors, M. Douglas Beals, Burton 
Baker, Robert Daws, Elton Gamble, George Kellogg, 
James Prokopec, Ralph Rhodes, and Seward Wooley. 

M. J. Rice, head of the Ceramic Chemistry Depart- 
ment, was Master of Ceremonies at the banquet. The 
initiates were welcomed by Jack Haecker, 1941, Keramos 
President; Ralph Rhodes spoke for the initiates. 


UNIVERSITY OF WASHINGTON 


Annual Mining Institute 

The Fourteenth Annual Mining Institute of the College 
of Mines, University of Washington, Seattle, Wash., was 
held January 20 to 25, 1941. The following talks were in- 
cluded on the program: 

(1) “Glass Industry of the Pacific Northwest’ by 
E. S. Campbell, President, Northwestern Glass Co. 

(2) ‘Refractories: Manufacture, Properties, and Uses’’ 
by C. H. Zwermann, Dept. of Ceramic Engineering, Uni- 
versity of Washington. 

(3) ‘‘Cements’” by W. P. Keith. 

(4) ‘Pacific Northwest Diatomite’”’ by G. B. Eyerly, 
University of Washington. 

(5) “Refractories from Washington Olivine’ by O. J. 
Whittemore, Jr. 

A trip was taken on Saturday to Mud Mountain Dam 
and the alunite deposits near Enumclaw, Wash. 


Student Work 

The senior students and their thesis subjects are Edward 
R. Carter, ‘‘Effect of Opacifiers on Crazing of Glazes’’; 
Ben Davies, ‘“‘Effect of Acid Soluble Constituents in 
Tale on Physical Properties of Ceramic Mixes’; H. E. 
Luther, “‘Beneficiation of a Glass Sand from King County”; 
V. W. Moss, “Lightweight Refractories from Eastern 
Washington Clays’; and J. F. McKinnell, Jr., ‘Pottery 
and Glazes from Pacific Northwest Raw Materials.” 

George Eyerly, a graduate fellowship student, has built 
a furnace for thermal analyses and has just completed a 
cell for electrodialysis of ceramic materials. 


Pacific-Northwest Section Meeting 

The annual meeting of the Pacific-Northwest Section 
of The American Ceramic Society was held on February 8 
in the Mines Laboratory, University of Washington. The 
day of activities closed with a banquet at the Edmond 


Meany Hotel. 
—JamEs F. McKINNELL, Jr., Student Secretary 


OHIO STATE UNIVERSITY 


The Ohio State University Student Branch has reported 
a varied and interesting program during the autumn quar- 
ter (1940). The following talks, preceded by business 
meetings, have been given: 

(1) ‘‘Connection and Correlation of the Ceramic Art 
and the Ceramic Engineering Departments”’ by A. E. 
Baggs, Dept. of Fine Arts, Ohio State Univ. 

(2) ‘History and Methods of the Ohio State University 
Engineering Experiment Station” by G. A. Bole, Engineer- 
ing Experiment Station, Ohio State Univ. 

(3) ‘‘History and Development of the Ceramic En- 
gineering Curriculum” by A. S. Watts, Dept. of Ceramic 
Engineering, Ohio State Univ. 

(4) ‘Ceramic Application of Gypsum and Calcined 
Gypsum” by J. E. Wiss, U. S. Gypsum Co., Chicago, IIl. 


(5) ‘‘Meaning and Development of Engineering in the 
Middle Ages’ by C. A. Norman, Dept. of Mechanical 
Engineering, Ohio State Univ. Professor Norman showed 
slides he has taken in the Mediterranean countries. 

A round-table discussion followed each lecture. 

A stag party was held on October 16; a Christmas party 
was given in Westerville, Ohio, on December 7; and the 
Student Branch provided a basket for the Ohio State White 
Christmas services on December 8. 

—R. H. Tuomas, Secretary-Treasurer 


CERAMIC OPERATIVES’ INSTITUTE AT OHIO 
STATE UNIVERSITY 


The second Ceramic Operatives’ Institute will be held 
February 25-27, 1941, in Lord Hall, Ohio State University, 
Columbus, Ohio, under the auspices of the Department of 
Ceramic Engineering and of the Ohio Ceramic Industries 
Association. 

The theme of the Institute will be ‘‘Fundamentals of 
Firing Ceramic Ware and Their Application.’’ The dis- 
cussion topics are (1) physical and chemical reactions in 
clays during firing, (2) fuels, (3) combustion, (4) draft, (5) 
pyrometry, and (6) kiln design and ware setting. Mem- 
bers of the staff of the Institute, sitting as a ‘‘Board of Ex- 
perts,’’ will hold a question-box session during which they 
will attempt to answer questions submitted on various 
problems pertaining to the processing of ceramic ware. 

The registration fee of $3.00 includes a ticket to the In- 
stitute dinner, which will be held Wednesday evening, 
February 26. 


UNIVERSITY OF NORTH CAROLINA, 
RALEIGH UNIT 


Student Branch Meeting 

The first meeting of the new year of the Student Branch 
of The American Ceramic Society was held on January 7 
in the Ceramics Building. 

Two vacancies on the Engineers’ Council occurred at 
the end of the fall term. One member left school to enter 
Annapolis and the alternate transferred to another depart- 
ment. An election was held to fill the vacancies; 
Howard Miller was elected as the regular member of the 
Council with Addison Hawley as alternate. 

Plans were discussed for an exhibition at the Annual 
Engineers’ Fair to be held April 18 and 19, 1941. 

A. F. Greaves-Walker gave a lecture on ‘‘Professional 
Licensing of Engineers,’’ in which he stressed the impor- 
tance of engineering standards and named the prerequisites 
an engineer must have before he is entitled to apply for a 
license. A general discussion followed the talk, after 
which the meeting adjourned. 

Alumni Notes 

Harvey C. Tucker, 
Cleveland, Ohio. 

W. C. Cress, ’39, formerly with the Tappan Stove Co., 
has joined the research staff of the Illinois Institute of 
Technology, Chicago, IIl. 

Rex McLean, 35, Carnegie-Illinois Steel Co., South 
Chicago, has been made assistant to the superintendent of 
masonry construction. 

Frank P. Sabol, ’40, has been transferred from the In- 
fantry Reserve to the Air Corps Reserve and is taking an 
intensive course in aeronautics at New York University. 

W. H. Ellis, 39, has been transferred from the Infantry 
Reserve to the Tank Corps Reserve and is stationed at 
Fort Knox. 

North Carolina Chapter of Keramos 

A meeting of the North Carolina Chapter of Keramos 
was held on January 7. President Henry Thomas opened 
the meeting with a short discussion on the proposed project 
for the year. The annual contribution to the Keramos- 
American Ceramic Society Loan Fund was approved. 
This Fund is a project peculiar to this chapter of Keramos 
in conjunction with the Student Branch. At the end of 
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after all debts have been settled, both 


the year, 
societies donate a large proportion of their surplus to 
this Fund. This plan was adopted several years ago. 


is planned to help some senior in the department. 
A discussion of a general nature followed which involved 
the relative merits of educational procedures at different 


When enough money has accumulated, the Fund institutions. 
NOTES FOR CERAMISTS 


NEW YORK SOCIETY OF CERAMIC ARTS 
ANNUAL EXHIBITION 


The Annual Exhibition of the New York Society of Ce- 
ramic Arts is being held from February 5 to 26, inclusive, 
at the National Arts Club, 15 Gramercy Park, New York. 

A number of the talks will have been presented before 
this issue of The Bulletin is printed. These include (1) 
“Stained Glass, Its Past and Its Future’? by H. W. Ram- 
busch, Rambusch Decorating Co., New York, N. Y.; (2) 
demonstration of pottery throwing by William Soini, 
Soini Pottery, Brooklyn, N. Y.; (3) a demonstration, 
“Small Sculpture in Play’’ by Mrs. H. Aimee Voorhees 
and associates, Inwood Pottery Studios, New York, N. Y.; 
(4) ‘‘Ceramic Sculpture’? by Miss Cornelia Van Chapin, 
New York, N. Y.; (5) ‘‘Sculpture in Terra Cotta’ by 
Wheeler Williams; and (6) ‘Sculpture Pottery’ by Miss 
Vally Wieselthier. 

On February 16, Mrs. H. Aimee Voorhees and associates 
will demonstrate the technique of decoration. This will 
be followed by a talk on ‘‘Some Phases of Contemporary 
Ceramic Decoration’ by E. Overton Jones, Josiah Wedg- 
wood & Sons, New York, N. Y. 

Other topics announced are (1) February 21, ‘‘Stained 
Glass’’ by Joeb Nicolas; (2) February 22, demonstration of 
pottery throwing by William Soini, and a talk on ‘‘Figure 
Sculpture’ by Carl L. Schmitz; and (3) February 23, a 
demonstration of a decorative project by Mrs. Voorhees 
and ‘‘Ceramics in Interior Decoration’? by Alon Bement. 


ILLINOIS CERAMIC INSTITUTE 


The Illinois Ceramic Institute was organized in Chicago, 
Ill., December 14, 1940. F. W. Butterworth, of the 
Western Brick Co., Danville, Ill., acted as temporary 
chairman, and C. W. Parmelee, Head of the Department 
of Ceramic Engineering, University of Illinois, was tem- 
porary secretary. Representatives of the Illinois Clay 
Manufacturer’s Association, the Chicago Section of The 
American Ceramic Society, the Chicago District En- 
amelers’ Club, and the Advisory Committee to the De- 
partment of Ceramic Engineering at the University of 
Illinois attended the Institute meeting. 

Membership in the organization is open to all companies 
in Illinois making ceramic ware or producing ceramic ma- 
terials, as well as to those making equipment used in the 
industry. 

The purpose of the Institute is to promote the welfare 
of the industry by a better coordination of the interests of 
the different branches to bring about a closer tie with the 
Department of Ceramic Engineering at the University of 
Illinois, to increase its usefulness to the industry and to 
promote publicity of benefit to the ceramic industry in 
the State. 


CENTRAL DISTRICT ENAMELERS’ CLUB 


The Central District Enamelers’ Club held a dinner 
meeting at the Allerton Hotel, Cleveland, Ohio, on Janu- 
ary 31, 1941. R. B. Evans, enamel superintendent, 
Newark Stove Co., Newark, Ohio, was in charge of the 
program, which included talks and discussions on fabrica- 


tion and enameling problems. 
—J. T. Irwin, Secretary-Treasurer 


(1941) 


ENAMELED UTENSIL STANDARDS 


Ten thousand perfectly good porcelain enamel pans are 
doomed to be destroyed at the University of Illinois 
Ceramic Engineering Department. This is so planned 
that American housewives may have better kitchenware. 

Every manufacturer today has his own standards. The 
buyer’s only safeguard is faith in the trademark of a recog- 
nized maker. The research will enable manufacturers to 
lable their products by nation-wide standards and also to 
improve enamelware. 

Through the Enamel Utensil Manufacturers’ Council, 
all makers of this product are uniting in financing and 
backing the research at the University of Illinois and in 
providing the 10,000 pans needed. All have agreed to 
adopt the standards to be set up. 

George Zink, University of Illinois ceramic engineering 
graduate in 1938, who has been giving full time to this re- 
search job since September, 1940, expects to spend many 
more months in this painstaking investigation. 

A. I. Andrews is supervising the research. The three 
tests being worked on now are (1) resistance to heat shock, 
(2) resistance to impact, and (3) resistance to acids. Later 
tests to be made include hardness of the enamel, resistance 
to scratching, efficiency of heat transmission, design, best 
weight of metal base, and best thickness of enamel coating. 


GEORGE N. JEPPSON, PRESIDENT OF 
NORTON COMPANY 


George N. Jeppson has been elected president of the 
Norton Company, Worcester, Mass. Mr. Jeppson en- 
tered the employ of Norton Company in 1892, first as 
assistant superintendent and then. works manager. In 
1906, he was chosen a director of the Company; in 1919, 
he was made secretary; and in 1933, he was elected treas- 
urer. He has served as vice-president of the Company for 
several years. 

Mr. Jeppson was elected to Fellow Membership in The 
American Ceramic Society in 1936. He has been a mem- 
ber of The Society since 1906. (For a photograph and bio- 
graphical sketch of Mr. Jeppson see The Bulletin, 17 [7] 314 
(1938).) 


ALEXANDER SILVERMAN RECEIVES 
PITTSBURGH AWARD 


Alexander Silverman, head of the Department of Chem- 
istry, University of Pittsburgh, Pittsburgh, Pa., will re- 
ceive the 1940 Pittsburgh Award on February 20. The 
award, granted annually by the local section of the Ameri- 
can Chemical Society, is in recognition of his outstanding 
service to the profession of chemical education and for dis- 
tinguished contributions to industrial chemistry and the 
ceramic industries. 

Former recipients of the award are E. R. Weidlein, 
George H. Clapp, Francis C. Frary, Andrew W. Mellon, 
Richard B. Mellon, Charles Nesbitt, and Ralph Hall. 


FOOTE MINERAL COMPANY PUBLICATION 


The Foote Mineral Company announces the publication 
of the December, 1940, issue of Foote-Prints, which con- 
tains an illustrated ceramic and custom service section as 
well as a complete list of products and technical publica- 
tions relating to each. Copies may be obtained from the 
Foote Mineral Co., 1609 Summer St., Philadelphia, Pa. 
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CERAMIC GUILD OF CINCINNATI 


The Ceramic Guild of Cincinnati was organized and in- 
corporated in the spring of 1938 by a zealous group of 
ceramic artists and amateurs for the purpose of maintain- 
ing a community kiln on a nonprofit basis as well as to 
foster interest in the ceramic arts. The Guild recently 
inaugurated a winter program of ambitious scope and wide 
variety in line with its declared aims. (For a story of the 
organization of the Guild, see The Bulletin, May, 1939, 
pp. 189-90.) 

The first meeting of the season, a dinner meeting, was 
held on November 29 in the Student Union of the Uni- 
versity of Cincinnati. It was well attended by members 
of the Guild and their friends and by several out-of-town 
contingents. The largest of these groups came from 
Columbus, Ohio, and included Arthur Baggs, Carlton 
Atherton, and Paul Bogatay with a group of their students 
from Ohio State University and Ross C. Purdy, General 
Secretary of The American Ceramic Society. 

The meeting was presided over by Henry Marley of the 
Ceramic Department of the University of Cincinnati, 
the Guild’s new president. Professor Marley’s enthusiasm 
has done much to crystallize interest in the Guild and its 
affairs. The pleasant informality of the occasion was en- 
hanced by Mr. Purdy’s witty introduction of the speaker of 
the evening, Miss Anna Wetherill Olmsted, director of 
the Syracuse Museum of Fine Arts. Miss Olmsted gave 
an engrossing account of the development of the inter- 
nationally famous Syracuse National Ceramic Exhibi- 
tions. Her talk was illustrated with colored slides of 
important pieces from the nine exhibitions. 


Meetings in 1941 

Mr. Marley and his program committee, under Dr. Leon 
Goldman as Chairman, in January secured a loan exhibi- 
tion of important Chinese ceramics from the Loo collection 
in New York, which was shown in the Art Museum of 
Cincinnati. 

Late in March, Professor Plumer of the University 
of Michigan will lecture on some phase of his excavations 
at Sung pottery sites. In May, the annual meeting will 
be held in the form of a picnic, for which Mr. and Mrs. 
Marston Allen have offered the spacious grounds and 
facilities of their farm in Bethany. 

The Guild trustees also have under consideration (1) 
possible inspection trips to ceramic plants, either in Cin- 
cinnati or out of town; (2) the issuance from time to 
time of brochures outlining certain ceramic fundamentals 
(e.g., on clays and glazes); and (3) showing movie reels 
pertaining to ceramics. 

The Guild is established at the present time in quarters 
placed at their disposal in the Rookwood Pottery. On 
Monday afternoons, clays (red and white) and a selection 
of eight glazes are sold here at cost to members and pieces 
to be fired are received. The regular firing date has been 
set for the fifteenth of each month. 

Officers of the Ceramic Guild are HENRY MarLey, 
President; LEON GOLDMAN, Vice-President; Mrs. MARTHA 
SHERMAN, Secretary; Miss MaBEL MAppDEN, Correspond- 
ing Secretary; and Miss Mary G. SHEERER, 7 reasurer. 
The other trustees include Miss Louise Abel, Mrs. Ida 
Carmichael, Mrs. Dolly Ernst, Harold Bopp, William E. 
Hentschel, Jack Merten, Mrs. Jean Reich, Miss Wilhelmine 
Rehm, Erastus Allen, Julian Bechtold, and Harold Siegrist 
Nash. 


ARTIST-DESIGNERS SOUGHT BY FEDERAL 
GOVERNMENT 


Artists who have been awaiting an opportunity to apply 
for permanent government employment may find it now in 
the civil service examination which is open to artist-de- 
signers, an opportunity that does not occur very often. 
The positions are, in general, artwork, illustrating, design- 
ing, and other forms of commercial art. Positions both 
in defense and nondefense government agencies will be 
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filled as a result of the examination and will pay from 
$1620 to $2600 a year less a 3!/.% retirement deduction. 

Duties will include lettering, black and white line draw- 
ings, drawings for use of Ben Day and halftone screens in 
black and color, posters, covers for circulars, pictorial 
maps and charts, retouching photographic negatives, wash 
and air-brush drawings, and the use of photographs and 
other techniques in preparing artwork for reproduction by 
photoengraving and photolithographic processes. 

Competitors will not be required to take a written test 
but will be rated on their education and experience. They 
must have had progressive art experience comparable to 
the duties, either as a free-lance artist or with an advertis- 
ing agency, printing firm, or publishing house. College 
or art-school work in illustrative design or commercial art 
may be used in partial substitution for the experience re- 
quirement. Applicants will not be required to submit 
samples of work at the time of filing application. If 
samples are required at a later date, applicants will be 
notified by the U. S. Civil Service Commission. 

Applications must be on file with the Commission’s 
Washington office not later than February 20 and 24, 
1941, the extra time being allowed for those sent from 
Colorado and states westward. 

Further information and application forms may be ob- 
tained from the Secretary of the Board of U.S. Civil Serv- 
ice Examiners at any first- or second-class post office or 
from the U. S. Civil Service Commission, Washington, D. C. 


BOOK ON TEMPERATURE, ITS 
MEASUREMENT AND CONTROL 


The American Institute of Physics, in cooperation with 
the National Bureau of Standards and the National Re- 
search Council, in 1940 sponsored a symposium on ‘‘Tem- 
perature, Its Measurement and Control in Science and 
Industry.”’ This material is now being issued in book 
form. The papers presented at the symposium have been 
edited by authorities in their fields and have been rear- 
ranged, supplemented, and indexed. All phases of tem- 
perature are covered in detail. An appendix of twenty- 
five reference tables is included. With introductory 
material and indexes, the volume consists of 1375 pages. It 
will be especially valuable to chemists, teachers, physicists, 
biologists, medical men, metallurgists, geologists, electrical, 
mechanical, and refrigerating engineers, and plant operat- 
ing officials. 

The publisher is the Reinhold Publishing Corp., 330 
West 42d St., New York, N. Y. The list price is $11.00 
per copy. The appendix may be purchased separately 
for $1.00 per copy. 


OFFICERS OF CERAMIC ASSOCIATION OF 
NEW JERSEY 


At the annual meeting of the Ceramic Association of 
New Jersey held at Rutgers University, New Brunswick, 
N. J., on December 13, the following officers were elected: 
ALFRED MATHIASEN, Chairman of the Executive Com- 
mittee; GEORGE C. Betz, President; HENRY F. KLEIN- 
FELDT, Vice-President; AuGust Staupt, Councillor; and 
GEoRGE H. Brown, Secretary. 

The newly elected members of the Executive Committee 
are Charles Brian, J. A. Schermerhorn, T. H. McKeown, 
R. V. Tailby, S. W. Severance, and Lyman Leavitt. 


Forty-Third Annual Meeting 
Complete Program in 


March Bulletin Issue 


Vol. 20, No. 2 
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BALTIMORE POTTERS ROUND TABLE* 


By MILprep L. CLEGG 


Most potters shun organizations, and they usually refrain 
from forming guilds or entering into art movements be- 
cause they are occupied with their individual experiment- 
ing and research. Organized potters’ clubs, therefore, are 
the exception rather than the rule. Baltimore, Maryland, 
however, has a group of potters that meets once a month 
and finds time for an occasional exhibition. 


Founding a Pottery Club 

In 1938, Walter A. Weldon, too busy himself to round 
up the potters of Baltimore, asked the writer to under- 
take the rather uncertain task of finding out who, in 
Baltimore and its environs, was making pottery. After 
many letters, postcards, telephone, and personal calls, 
about fifty potters were located, who were eager to know 
what was being done by local potters. They were entirely 
unaware, however, that such a number was actively en- 
gaged in the work. 

The first problem, that of finding a suitable meeting 
place, was solved when the rooms of the American Artists 
Professional League were offered by Florence Lloyd Hoh- 
man, Director of the League. 

At the first meeting, everyone present was asked to sug- 
gest how potters could best help one another to solve their 
own problems. No officers were suggested for the first 
year, but monthly meetings were held. Light refreshments 
were served, and the discussions centered about the suc- 
cesses and failures of the group. Pottery specimens were 
brought in for discussion, and speakers on ceramic sub- 
jects gave talks which stimulated interest. 

Camilla Gardner, a creative artist, suggested that a 
design or drawing of a vase be given to each member to 
keep for one month. The vase then was to be returned 
with an applied design or an addition to show how a poorly 
designed or unfinished vase could be transformed into a 
more pleasing or interesting bit of work. This suggestion 
was met with enthusiasm and approval, and the designs 
submitted were judged by artists not in the competition. 


Potters Round Table Named 

After a year, officers were elected, and the name, 
“Potters Round Table,’’ was suggested by Kenneth M. 
Smith, who was elected president. The other officers 
were Mildred L. Clegg, vice-president; Camilla Gardner, 
recording secretary and treasurer; and Nellie Van Rossum, 
corresponding secretary. All were to serve for one year. 

Talks were given at each meeting, followed by open 
discussions. Kenneth Smith’s subject was ‘‘Chemical 
Analysis of Glazes.”’ Dr. Reagenmuth of India told 
about the pottery and porcelain of his country and of his 
studies in the United States. Camilla Gardner gave a 
detailed account of her trip to the Cleveland Ceramic 
Show and of the strides being made in the Middle West 
not only in creating but in selling pottery. Edward S. 
King of the Walters Art Gallery talked on ‘‘Chinese 
Porcelain.’”” Chao Ming Chen, a connoisseur of Chinese 
art objects, gave an interesting talk on Chinese porcelain 
and displayed specimens of clair de lune, celadon, egg-shell 


* Received October 14, 1940. 
(1941) 


porcelain, Imperial yellow, and peachbloom. Dr. Chen 


has a collection of priceless objects of art. 


W. A. Weldon’s Contribution 

Mr. Weldon gave a talk on how to collect rare bits of 
porcelain and how to acquire and judge antique ceramics 
(see ‘A Potter Looks at Chinese Antiques,’’ Bull. Amer. 
Ceram. Soc., 18 [5] 185-86 (1939)). 

The city of Baltimore, as well as the Potters Round 
Table, is fortunate in having a man so devoted to ceramics 
that he spends endless time and effort in making the public 
conscious of the great importance and superb beauty of 
fine porcelains. Mr. Weldon suggests that all potters 
acquaint themselves with the eleven volumes of the Eu- 
morfopoulos Collection of Chinese, Corean, and Persian 
Pottery and with the Chinese, Corean, and Siamese paint- 
ings and bronzes in the Peabody Library in Baltimore. 
There are only a few such collections in the world. 


Members of the Potters Round Table 

PauLa EIcKE, 819 West University Parkway: Studied 
pottery at the Maryland Institute under Mrs. Henrietta 
Dew and under Miss Augusta Papendick in Bremen, 
Germany. She makes and buys glazes and teaches pot- 
tery at the Maryland Institute night school and to the 
senior class at Notre Dame High School. 

SETON Epson, 4217 Ray Mar Avenue: Does interesting 
figures, bookends, and animals. 

Nancy NICKELL FENNEL, studio (with Mrs. Clegg) at 
2616 St. Paul Street. Mrs. Fennel’s home is in Hawaii, 
but she spends her winters at 909 University Parkway. 
She studied under Viola Norman and Lorado Taft, at the 
National Academy of Design in Chicago, Illinois, and 
with Fraulein F. Leipold and Mrs. Sherman. She has 
exhibited in the Baltimore Museum of Fine Arts, the 
American Artists Professional League at Hobby House, 
the Maryland Institute, the Junior League Gallery, and 
the Honolulu Academy of Arts. She does excellent garden 
sculpture and original pottery. 

E. B. Fitpert, Severn Studios, Severn Clay Co.: 
All Baltimore potters, sooner or later, meet at Severn 
Studios. Mr. Filbert, who comes of a long line of potters, 
is a member of the prominent family of Bennetts, who 
established a pottery in Baltimore in 1846. The first 
pottery in the United States was started by the Bennetts 
in East Liverpool, Ohio, in 1838. They came from Eng- 
land and after the three brothers, James, Edwin, and 
William, arrived, the pottery was moved to Pittsburgh, Pa. 
Mr. Filbert, who was associated with the Bennett Pottery 
of Baltimore from 1923 to 1936, is a graduate of the Col- 
lege of Engineering, University of Maryland. Before the 
Pottery closed in 1934, he purchased the clay deposits 
from the Bennetts and started the Severn Clay Company, 
Finding a demand for ceramics, Mr. Filbert, with Kenneth 
M. Smith, opened a studio at 2618 St. Paul Street. They 
built their own kiln and designed and built their own 
studio. They make all of their own glazes, except one or 
two which they incorporate in their glazes. They also 
prepare clays for modeling, molding, casting, and throw- 
ing, do commercial firing for the public, and work with 
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a large number of schools. They make pottery for jobbers 
and an excellent line of ware under the trade name of 
Severn Studios. They own and operate a clay mine and 
sell car lots of clay, chiefly to floor- and wall-tile and sani- 
tary ware plants. 

KENNETH M. SmirHu, Severn Studios, Severn Clay Com- 
pany: Mr. Smith was graduated from Iowa State College 
in 1924, where he studied under Paul E. Cox. He was 
associated with the Cambridge Sanitary Manufacturing 
Co., Cambridge, Ohio, and he started and taught in the 
Ceramic Department in the East Liverpool, Ohio, High 
School. He later became ceramic engineer with the United 
Clay Mines Company of Trenton, N. J.; superintendent 
of the porcelain plant of the Royal Electric Company, 
Whitman, Mass.; and then ceramic engineer with the 
Edwin Bennett Pottery of Baltimore. Mr. Smith is 
associated with Mr. Filbert, and he conducts private 
classes one afternoon a week. He is expert in throwing, 
does professional mold making and casting for the 
public and for well-known artists, and does consulting 
work in ceramics and refractories. 

STELLA GREEN: Mrs. Green teaches pottery at Dr. 
Sargent’s Hospital. 

CAMILLA GARDNER, studio at 2601 Lawina Avenue, 
Windsor Hills: Mrs. Gardner has her own electric kiln, 
makes her own glazes, and teaches pottery. She studied 
with Kenneth Smith and Maude Robinson of the Green- 
wich House. She creates humorous objects and does 
animals, figures, and likenesses of her friends on pitchers 
or mugs. 

Mrs. GEorGE L. Grarr, 4408 Highview Avenue: Mrs. 
Graff makes pottery for her own pleasure and helps with 
exhibitions. 

York Honoré: Mr. Honoré is a teacher in the West 
Nottingham Academy, Port Deposit, Maryland. He 
studied sculpture with Beaver Edwards and pottery with 
Mrs. Stratton of the Pewabic Pottery. He makes his 
own glazes and has a large kiln, a wheel, and all of the 
necessary machinery for making pottery. He belongs to 
a family of artists and to the unusual group, ‘‘The Paul 
Honoré Community,” where everyone works in his own 
field and creates as he desires. 

FLORENCE LLoyp HoHMAN, studio at 306 Rossiter 
Avenue: Mrs. Hohman, who is best known for her fine 
weaving, teaches weaving and design. She studied pot- 
tery making under Lemos and makes pottery for her own 
pleasure. 

PAULINE HOGSHEAD: Miss Hogshead teaches pottery 
in the Occupational Therapy Department, Sheppard 
Pratt Hospital, Towson, Md. She was graduated in 
1931 from the Maryland Institute and studied pottery 
making with K. M. Smith. She makes her own glazes 
and is a fine potter. 

Mrs. S. HALLoway JONES: Mrs. Jones does over- 
glaze decoration and has her own kiln. 

MILDRED COBURN KINGSBURY, St. Paul Court Apart- 
ments, St. Paul Street: Mrs. Kingsbury studied pottery 
at the Maryland Institute and also with Theo Hanford 
Pond and Mrs. Dew. She has a Revelation No. 3 over- 
glaze kiln and buys her glazes. She holds a position at 
the Baltimore Museum of Fine Arts and is a most inter- 
esting lecturer. 


Emity F. Kemp, home studio, Relay, Md.: Mrs. Kemp 
teaches in Relay Community Hall. She studied with Mr. 
Smith and Paula Eicke. She has originality, a fine sense 
of design, and produces fine pottery. 

EpnaA LEwis, studio, North Avenue at Eutaw Place: 
Miss Lewis was graduated from the Maryland Institute. 
She works in oil, water colors, brass, and copper, and 
makes excellent pottery. 

Betty BARNHART MEGHAN: Mrs. Meghan studied at 
the Maryland Institute, the Dayton Art Institute, and 
received her Bachelor of Science and Bachelor of Fine 
Arts degrees from Ohio State University. She studied on 
a scholarship under Hans Hoffman of Munich, Germany; 
she also studied at the Thum School of Modern Art, 
Gloucester, Massachusetts. Her work is in murals, water 
colors, and pottery. 

Mrs. STEwART Moore: Mrs. Moore studied under 
Charles Fergus Binns at Alfred University, Alfred, N. Y. 
She does oils, water colors, and large porcelains. 

NELLIE Norris: Miss Norris teaches in the Baltimore 
public schools and does interesting pottery. 

W.H. Russet: Mr. Russell is on the staff of Johns 
Hopkins Hospital. He has his own kiln and a well-equipped 
studio. (See August Bulletin, 1940, p. 314, for an account 
of Mr. Russell’s work as instructor in Occupational Therapy 
at Phipps Clinic.) 

M. Paut Rocue, home studio, 723 Evesham Avenue: 
Mr. Roche is one of Baltimore’s fine etchers. He is a 
mural decorator, painter, sculptor, lecturer, and does 
unusual pottery. He makes his own glazes and has a 
kiln which is round, opens at the top, and fires at any 
temperature. 

SyLvIA SWARTLEY: Miss Swartley teaches in the Pot- 
tery Department of the Gilman Country School, Roland 
Park, Maryland. 

NELLIE VAN Rossum, 1735 North Broadway: Miss 
Rossum studied pottery at the Maryland Institute with 
Mrs. Dew. She exhibits original pottery. 

WaLTeER A. WELDON: An account of Mr. Weldon’s 
work is given in the November, 1940, Bulletin, page 449. 

VIOLET M. WI1LKEs, 2743 St. Paul Street: Mrs. Wilkes 
studied under Mr. Steiner of the Friend’s School, Balti- 
more, and does sculptured pieces. 

Mrs. M. Brapy: Mrs. Brady studies with Kenneth 
Smith. 

HELEN L. BRAINARD: Miss Brainard teaches in the 
Baltimore public schools and is an excellent potter. 

Mivprep L. CLEGG, studio (with Mrs. Fennel) at 2616 
St. Paul Street: Mrs. Clegg studied under Adelaide Alsop 
Robineau at Syracuse University, Syracuse, N. Y. She 
does some pottery, but prefers to experiment with porce- 
lain. 


Membership in 
The American Ceramic Society 
FOR CONTINUING EDUCATION 
IN CERAMICS 
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“FLASH MELTING!!’ 


Theory yesterday— 
—Now an accomplished fact! 


HOW — 
By means of the Simplex Suspended Backwall, 
By means of the wide covered Charging Bay, 
By means of the blanket-type Batch Feeder. 


WHY — 
Shallow, uniform distribution of the batch with greater exposure 
to the flame permits lower top melting temperatures and shorter 
melting cycle with less radiation losses. 


WHEREFORE — 


Typical installation pays for itself in fuel savings alone— in less 
than one year. 


BUT THAT’S NOT ALL — 
Dusting and clogging of the checkers are minimized, service life of 
refractories in the upper structure is increased, and the quality 
of the glass obtainable is greatly improved. 


LET US GIVE YOU FULL PARTICULARS. 


FRAZIER-SIMPLEX, INC. 


ENGINEERS 


436 EAST BEAU STREET WASHINGTON, PENNSYLVANIA, U. S. A. 
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Abrasives 
Carborundum Co. (Carborundum and 
Aloxite) 
Celo Mines, Inc. a Garnet) 
The Hommel, O., Co. 
Norton Co. (Alundum- 
Air Conditioning Systems 
Frazier-Simplex, Inc. 
Aloxite (Refractory Products) 
Carborundum Co. 
Alumina (Hydrate and Calcined) 
Ceramic Color & toe Mfg. Co. 
Drakenfeld, B. F., 
Du Pont de Nemours, BE. I., & Co., Inc., 
R. & H. Chemicals Dept. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 
Pennsylvania Co. 
The Vitro Mfg. 
Alumina (Fused) sick and Tile 
The Vitro Mfg. Co. 
Aluminum Oxide (Calcine) 
The Hommel, O., Co., Inc. 
The Vitro Mf 
Aluminum Oxide Frasca) 
Carborundum Co. 
Harshaw Chemical Co. 
Norton Co. 
The Vitro Mfg. Co. 
Alundum (Refractory Products) 
Norton Co. 
Ammonium Bicarbonate 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
Solvay Sales Corp. 
Ammonium Bifiuoride 
Drakenfeld, B. F., & Co. 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 
The Vitro Mfg. Co. 
Ammonium Carbonate 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld, B. F., oO. 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 
The Vitro Mfg. Co. 
Antimony Oxide 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld, B. F., & Co. 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 
The Vitro Mfg. Co. 
Antimony Sulphide 
Edgar Plastic Kaolin Co. 
Foote Mineral Co. 
The Hommel, O., Co., Inc 
Arches (Interlocking, and Circu- 
lar) 
Frazier-Simplex, Inc. 
Green, A. P., Fire Brick Co. 
Arsenic 
Drakenfeld, B. F., & Co. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc 
-Richardson Mfg. of Indiana, 


"Brick Car Loaders 
Lancaster Iron Works, Inc. 
Ball Mills 
Ceramic Color & Chemical Mfg. Co. 
The Hommel, O., Co., Inc. 
Mfg. Co. of Indiana, 
nc. 
McDanel Refractory Porcelain Co. 
The Vitro Mfg. Co. 
Ball Mills (Laboratory Type) 
Ceramic Color & Chemical Mfg. Co. 
Chicago Vitreous Enamel Product Co. 
Denver Fire Clay Co. 
Drakenfeld, B. F., & Co. 
The Hommel, O., Co., Inc. 
Mfg. Co. of Indiana, 


In 
The Vitro Mfg. Co. 
Barium Carbonate 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld, B. F., & Co. 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
Edgar Plastic Kaolin Co. 
Foote Mineral Co. 
Hammill & Gillespie, Inc. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 
The Vitro Mfg. Co. 
Basic Oxides 
Porcelain Enamel and Mfg. Co. 


Batch Systems 
Frazier-Simplex, Inc. 
Lancaster Iron Works, Inc. 
National Engineering Co. 
Batts 
Carborundum Co. (‘‘Carbofraz Aloxite’’) 
Denver Fire Clay Co. 
Norton Co. (Alundum-Crystolon) 
seryl 
Foote Mineral Co. 
Bichromate of Soda 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 
Bitstone 
Potters Supply Co. 
Blocks (Refractory) 
Carborundum Co. 
Corhart Refractories Co. 
Denver Fire Clay Co. 
Green, A. P., Fire Brick Co. 
Louthan Mfg. Co. 
Norton Co. 
The Vitro Mfg. Co. 
Body Stains 
Drakenfeld, B. F., & Co. 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
The Hommel, O., Co., Inc. 
Bone Ash 
Denver Fire Clay Co. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 
Borax 
American Potash & Chemical Corp. 
Denver Fire Clay Co. 
Drakenfeld, B. F., & Co. 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 
Pacific Coast Borax Co. 
The Vitro Mfg. Co. 
Borax Glass 
American Potash & Chemical Corp. 
Ceramic Color & Chemical Mfg. Co. 
Denver Fire Clay Co. 
Drakenfeld, B. F., & Co. 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 
Pacific Coast Borax Co. 
The Vitro Mfg. Co. 
Boric Acid (Anhydrous) 
Denver Fire Clay Co. 
Drakenfeld, B. F., & Co. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 
Pacific Coast Co. 
The Vitro 
Boric Acid (Crysta Graeier. or Powder) 
American Potash & Chemical Corp. 
Ceramic Color & Chemical Mfg. Co 
Denver Fire Clay Co. 
Drakenfeld, B. F., & Co. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 
Pacific Coast Borax Co. 
The Vitro Mfg. Co. 
Boron Carbide 
Norton Co. 
Brick Machines (also Barrows, Molds) 
Lancaster Iron Works, Inc. 
Brick (Refractory) 
Carborundum Co. (‘‘Carbofrax Aloxite’’) 
Corhart Refractories Co. 
Denver Fire Clay Co. 
Green, A. P., Fire Brick Co. 
Norton Co. 
The Vitro Mfg. Co. 
Cadmium Sulphide 
Drakenfeld, B. F., & Co. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 
Carbofrax (Refractory Products) 
Carborundum Co. 
Carbonates (Barium, Lead) 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld, B. F., & Co. 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
Edgar Plastic Kaolin Co. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 
The Vitro Mfg. Co. 
Castings 
1 Iron Works, Inc. 
Castings (Abrasive Resisting) 
Bethlehem Steel Co. 
Caustic Potash 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
Harshaw Chemical Co. 


The Hommel, O., Co., Inc. 
Solvay Sales Corp. 
Caustic Soda 
Ceramic Color & Chemical Mfg. Co. 
Denver Fire Clay Co. 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 
Pennsylvania Salt Mfg. Co. 
Solvay Sales Corp. 
The Vitro Mfg. Co. 
Cements 
Carborundum Co. 
Corhart Refractories Co. 
Green, A. P., Fire Brick Co. 
Norton Co. 
Pennsylvania Salt Mfg. Co. 
Ceramic Chemicals 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld, B. F., & Co. 
Du Pont de Nemours, E. & Co., 
R. & H. Chemicals Dept. 
Edgar Plastic Kaolin Co. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 
Metal & Thermit Corp. 
Pennsylvania Salt Mfg. Co. 
Porcelain Enamel and Mfg. Co. 
Titanium Alloy & Mfg. Co. 
The Vitro Mfg. Co. 
Cerium Oxide 
Drakenfeld, B. F., & Co. 
Foote Mineral Co. 
Chromite (Natural Chromate of Iron) 
Foote Mineral Co. 
Chromium Oxide 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld, B. F., & Co. 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 
Porcelain Enamel and Mfg. Co. 
The Vitro Mfg. Co. 
Clay (Ball) 
Ceramic Color & Chemical Mfg. Co. 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
Hammill & Gillespie, Inc. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 
Kentucky Clay Mining Co. 
Maxson, Elwyn L 
Paper Makers Importing Co. 
Potters Supply Co. 
Spinks, H. C., Clay Co. 
United Clay Mines Corp. 
The Vitro Mfg. Co. 
Clay (Bentonite) 
Edgar Plastic Kaolin Co. 
Great Lakes Foundry Sand Co. 
Clay (Block) 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
Clay (China) 
Ceramic Color & Chemical Mfg. Co. 
Hammill & Gillespie, Inc. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 
Maxson, Elwyn L. 
Paper Makers Importing Co. 
Thomas Alabama Kaolin Co. 
United Clay Mines Corp. 
The Vitro Mfg. Co. 
Clay—Cleaners, Feeders 
Lancaster Iron Works, Inc. 
Clay (Electrical, Porcelain) 
Ceramic Color & Chemical Mfg. Co. 
Edgar Plastic Kaolin Co. 
Hammill & Gillespie, Inc. 
The Hommel, O., Co., Inc. 
Kentucky Clay Mining Co. 
Maxson, Elwyn L. 
Paper Makers Importing Co. 
Spinks, H. C., Clay Co. 
Thomas Alabama Kaolin Co. 
United Clay Mines Corp. 
Clay (Enamel) 
Ceramic Color & Chemical Mfg. Co. 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
Hammill & Gillespie, Inc. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 
Ingram-Richardson Mfg. Co. of Indiana, 


ne. 
Kentucky Clay Mining Co. 
Maxson, Elwyn L. 

Metal & Thermit Corp. 

Paper Makers Importing Co. 
Porcelain Enamel and Mfg. Co. 
Spinks, H. C., Clay Co. 


ae 
3 
: 
> 


American Ceramic Society 


ORTON STANDARD 
PYROMETRIC CONES 


cone 12 (2498°F)! 


Sillé 


KERAMIC 
KILNS 


Reach this higher temperature safely 
with sillimanite in the combustion cham- 
ber and floor and floor supports.  Silli- 
manite not only withstands higher tem- 
peratures but has a much higher thermal 
conductivity, which means more efficient 
and quicker transfer of heat. 


Pyrometric Cones were 
first made and offered 
for sale by Prof. Orton 
at Columbus, Ohio, in 
the year eighteen hun- 
dred and _ ninety-five. 


Furnaces with Controls 
Research Department 


California Representative | South American Repre- 
sentative 


E. L. Maxson 
The Ferro Enamel Corp. 
4150 E. 50th St. 
Los Angeles, Calif. Cleveland, Ohio 


THE EDWARD ORTON, JR., 
CERAMIC FOUNDATION 


1455 SUMMIT STREET COLUMBUS, OHIO 


DENVER, COLO., U. $. A. 
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Write for Bulletin No. 361 a 
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BORAX BORIC ACID 


Select the Brand which has back of it years of successful use 
by experienced Ceramists 


Pacific Coast Borax Co., New York 


Los Angeles 


BACK NUMBERS 


JOURNAL OF AMERICAN CERAMIC SOCIETY 
AND ALL IMPORTANT MAGAZINES FROM THE WORLD OVER 


| We furnish single copies, volumes, or sets reasonably and promptly | 


WRITE, PHONE OR WIRE PERIODICALS DEPARTMENT 


THE H. W. WILSON COMPANY 950 University Avenue, New York 


Ceramic Servicer 
Give 


We Sell— 

We Manuf waren’ Ball Clays—Kentucky 
Pins—all shapes and lengths Sagger Clays—Kentucky 
Stilts Ground Fire Clay—Ohio, 

Pennsylvania 
Thimbles Bitstone—all sizes 
Spurs Fire Brick 

Imported Paris White 
Domestic Whiting 
Crucibles Georgia Kaolin 
Tile for Decorating Kilns Modeling Clay 


THE POTTERS SUPPLY COMPANY 


EAST LIVERPOOL, OHIO 
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Here and there in every American Home is a spot of color—a glistening clean surface—a 
ceramic piece ..... .Refrigerators, stoves, table tops, pottery, glass, tile—all chosen because 


of their intrinsic beauty and utility. 


Ceramic ware, created by artists and craftsmen since prehistoric times has a heritage—a roman- 
tic background of traditional value—brilliant in lasting color—enhanced by modern science— 
striking in contrast with its surroundings—this is the criterion of value of ceramic art to you. 
Everyone wants ceramics—design your ware to meet that want—and for every ceramic piece 


unique or off the production line—use HARSHAW quality ceramic materials—colors, 


opacifiers, enamels, chemicals. 


THE HARSHAW CHEMICAL Co. 


CLEVELAND, OHIO, and Principal Cities 
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Thomas Alabama Kaolin Co. 
Titanium Alloy & Mfg. Co. 
United Clay Mines Corp. 
The Vitro Mfg. Co. 

Clay (Fire) 

Denver Fire Clay Co. 

Great Lakes Foundry Sand Co. 
Maxson, Elwyn L. 

Paper Makers Importing Co. 
Potters Supply Co. 

Thomas Alabama Kaolin Co. 
United Clay Mines Corp. 

Clay (German Vallendar) 

Ceramic Color & Chemical Mfg. Co. 

Drakenfeld, B. F., & Co. 

Du Pont de Nemours, E. i., & Co., Inc., 
R. & H. Chemicals Dept. 

Hammill & Gillespie, Inc. 

Harshaw Chemical Co. 

The Hommel, O., Co., Inc. 

Ingram-Richardson Mfg. Co. of Indiana, 
Inc. 

Kentucky Clay Mining Co. 

Porcelain Enamel and Mfg. Co. 

The Vitro Mfg. Co. 

Clay (Micronized) 

Porcelain Enamel and Mfg. Co. 

Clay Miners 
Edgar Plastic Kaolin Co. 

Great Lakes Foundry Sand Co. 
Maxson, Elwyn L. 

Paper Makers Importing Co. 
Spinks, H. C., Clay Co. 
Thomas Alabama Kaolin Co. 
United Clay Mines Corp. 

Clay (Potters) 

Denver Fire Clay Co. 
Hammill & Gillespie, Inc. 
The Hommel, O., Co., Inc. 
Kentucky Clay Mining Co. 
Maxson, Elwyn L. 

Paper Makers Importing Co. 
Spinks, H. C., Clay Co. 
Thomas Alabama Kaolin Co. 
United Clay Mines Corp. 

Clay (Process Equipment) 
Lancaster Iron Works, Inc. 
National Engineering Co. 

Clay (Sagger) 

Edgar Plastic Kaolin Co. 

Great Lakes Foundry Sand Co. 
The Hommel, O., Co., Inc 
Kentucky Clay Mining Co. 
Maxson, Elwyn L. 

Paper Importing Co. 
Potters Supply Co. 

Spinks, H. C., Clay Co. 
Thomas Alabama Kaolin Co. 
United Clay Mines Corp. 

Clay-Slip (Albany) 

Hammill & Gillespie, Inc. 
United Clay Mines Corp. 

Clay (Wad) 

Kentucky Clay Mining Co. 
Potters Supply Co. 

Spinks, H. C., Clay Co. 
Thomas Albama Kaolin Co. 
United Clay Mines Corp. 

Clay (Wall Tile) 

Edgar Plastic Kaolin Co. 
Hammill & Gillespie, Inc. 
Kentucky Clay Mining Co. 
Maxson, Elwyn L. 

Paper Importing Co. 
Spinks, H. C., Clay Co. 
Thomas Alabama Kaolin Co. 
United Clay Mines Corp. 

Cleaners 
Pennsylvania Salt Mfg. Co. 
Porcelain Enamel and Mfg. Co. 

Cleaners, Chemical 
Harshaw Chemical Co. 
Pennsylvania Salt Mfg. Co. 

Clocks (Gauge Board) 

The Hommel, O., Co., Inc. 

Cobalt Oxide 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld, B. F., & Co. 

Du Pont de Nemours, E. I., & Co., Ine., 
R. & H. Chemicals Dept. 

Harshaw Chemical 

The Hommel, O., Co., 

ann -Richardson Nite. Co. of Indiana, 
nc. 

Porcelain Enamel and Mfg. Co. 

The Vitro Mfg. Co 

Cobalt Sulphate 
Drakenfeld, B. F., & Co. 
Harshaw Chemical Co. 

The Hommel, O., Co., Inc. 

Colors 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld, B. F., & Co. 

Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 
Ingram-Richardson Mfg. Co. of Indiana, 
nc 
Porcelain Enamel and Mfg. Co. 
The Vitro Mfg. Co. 
ndustrial Ceramic Products, Inc. 


Cones 
Accurate Pyrometric Cone Co. 
The a Orton, Jr., Ceramic Founda- 


Frazier-Simplex, Inc. 
Lancaster Iron Works, Inc. 
National Engineering Co. 
Copper Oxide 
Drakenfeld, B. F., & Co. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 
Corhart 
Corhart Refractories Co. 
Cornwall Stone (Imported) 
Drakenfeld, B. F., & Co. 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
Hammill & Gillespie, Inc. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 
Maxson, Elwyn L 
Paper Makers Importing Co. 
Crucibles (Filter, Melting, Ignition) 
Carborundum Co. 
Denver Fire Clay Co. 
Norton Co. 
Potters Supply Co. 
Crushers (Clay) 
Lancaster Iron Works, Inc. 
Cryolite (see Kryolith) 
Ceramic Color & Chemical Mfg. Co. 
Du Pont de Nemours, E. I., & Co., ‘Inc., 
2. & H. Chemicals Dept. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 
Pennsylvania Salt Mfg. Co. 
The Vitro Mfg. Co. 
Crystolon (Refractory Products) 
Norton Co. 
Cullet, Washing Plants, Incinerators, Crush- 
ers 


Frazier-Simplex, Inc. 
Cutters (Bar) 
Industrial Ceramic Products, Inc. 
Decorating Supplies 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld, B. F., & Co. 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 
The Vitro Mfg. Co. 
Disintegrators 
Lancaster Iron Works, Inc. 
National Engineering Co. 
Dryer (Pipe Rack) 
Lancaster Iron Works, Inc. 
Drying Machinery 
Frazier-Simplex, Inc. 
Lancaster Iron Works, Inc. 
Proctor & Schwartz, Inc. 
Electrocast Refractories 
Corhart Refractories Co. 
Enamelers’ Borax 
Porcelain Enamel and Mfg. Co. 
Enameling Equipment (Complete) 
Ceramic Color & Chemical Mfg. Co. 
Frazier-Simplex, Inc. 
The Hommel, O., Co., Inc. 
Ingram-Richardson Mfg. Co. of Indiana, 


Inc. 
The Vitro Mfg. Co. 
Enameling Furnaces 
Carborundum Co. 
Ceramic Color & Chemical Mfg. Co. 
The Hommel, O., Co., Inc. 
Ingram-Richardson Mfg. Co. of Indiana, 
Inc. 
Lancaster Iron Works, Inc. 
Norton Co. 
Enameling Iron (Sheet) 
American Rolling Mill Co. 
Bethlehem Steel Co. 
Enameling Muffies 
Bethlehem Steel Co. 
Carborundum Co. (Carbofrax) 
Frazier-Simplex, Inc. 
Ingram-Richardson Mfg. Co. of Indiana, 
Inc. 
Norton Co. (Alundum) 
Enameling (Practical Service) 
Ceramic Color & ——— Mfg. Co. 
The Hommel, O., Co., Inc 
a -Richardson Mfg. Co. of Indiana, 


Metal’ & Thermit Corp 
Porcelain Enamel and Mfg. Co. 
Titanium Alloy & Mfg. Co. 
The Vitro Mfg. Co. 

Enamels 
Ceramerc Color & Mfg. Co. 
Drakenfeld, B. F., 
Du Pont de Nemours, Co., 

R. & H. Chemicals Dept. 

Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 


Ingram-Richardson Mfg. Co. of Indiana, 


Inc. 
Porcelain Enamel and Mfg. Co. 
The Vitro Mfg. Co. 


Inc., 


Enamel Oxide 
Drakenfeld, B. F., & Co. 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
Enamels (Porcelain) 
Ceramic Color & Chemical Mfg. Co. 
The Hommel, O., Co., Inc. 
Mfg. Co. of Indiana, 
nc. 
Porcelain Enamel and Mfg. Co. 
Titanium Alloy & Mfg. Co. 
The Vitro Mfg. Co. 
Equipment (Porcelain Enameling) 
Ceramic Color & Chemical Mfg. Co. 
The DeVilbiss Co. 
The Hommel, O., Co., 
-Richardson Nite. of Indiana, 


Exhaust 
The DeVilbiss Co. 
Feldspar 
Ceramic Color & Chemical Mfg. Co. 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc 
Maxson, Elwyn L. 
Paper Makers Importing Co. 
Porcelain Enamel and Mfg. Co. 
The Vitro Mfg. Co. 
Filter Fabrics 
Metakloth Company 
Fire Brick 
Carborundum Co. 
Corhart Refractories Co. 
Denver Fire Clay Co. 
Green, A. P., Fire Brick Co. 
Norton Co. 
Fire Brick—Process Equipment 
Lancaster Iron Works, Inc. 
Fire Clay 
Denver Fire Clay Co. 
Great Lakes Foundry Sand Co. 
Green, A. P., Fire Brick Co. 
Spinks, H. rom Clay Co. 
Thomas Alabama Kaolin Co. 
Flint 
Ceramic Color & Chemical Mfg. Co. 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
Great Lakes Foundry Sand Co. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 
Maxson, Elwyn L. 
Paper Makers Importing Co. 
Porcelain Enamel and Mfg. Co. 
Flint Pebbles 
Ceramic Color & —- Mfg. Co. 
The Hommel, O., Co., Inc. 
—- -Richardson Mfg. Co. of Indiana, 


The Vitro Mfg. Co. 

Floors (Non-Slip) 
orton Co. 

Fluorspar 

Harshaw Chemical Co. 

The Hommel, O., Co., Inc. 
French Flint 

Maxson, Elwyn L. 

Paper Makers Importing Co. 


Ceramic Color & Chemical Mfg. Co. 

Harshaw Chemical Co. 

The Hommel, O., Co., Inc. 

ne Mfg. Co. of Indiana, 
nc. 

Porcelain Enamel and Mfg. Co. 

Titanium Alloy & Mfg. Co. 

The Vitro Mfg. Co. 

Frosting Mixtures 
Drakenfeld, B. F., & Co. 

Harshaw 
The Hommel, O., 

Fuel Oil Systems ‘and ‘Stokers 
Bethlehem Steel Co. 
Frazier-Simplex, Inc. 

Furnaces 
Carborundum Co. (Carboradiant) 
Denver Fire Clay Co. 
Frazier-Simplex, Inc. 

The Hommel, O., Co., I 

Ingram- -Richardson Mig. a of Indiana, 
Inc. 

Swindell-Dressler Corp. 

Furnaces, Enameling 
Swindell-Dressler Corp. 

Glass Bending Ovens, Glass Decorating Ma- 

chines 
Frazier-Simplex, Inc. 

Glass Equipment 
Hartford-Empire Co. 

Lancaster Iron Works, Inc. 

Glass Melting Tanks and Furnaces 
Frazier-Simplex, Inc. 

Glass Sand 
Great Lakes Foundry Sand Co. 

Glass Thickness Gauge 
Bausch & Lomb Optical Co. 

Glaze and Body Spar 
Ceramic Color “ Chemical Mfg. Co. 
Du Pont de Nemours, E. I., & Co., Ine., 

R. & H. Chemicals Dept. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 
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THE HOUSE OF HOMMEL 
‘Tus Guatintiowunrs SUPPLIERS OF ALL CERAMIC NEEDS 
COMPANY 
CHEMISTS FOR THE CERAMIC INDUSTRY Q uality 


WE HAVE FULLY EQUIPPED LABORATORIES AT - R | | S 


LANCASTER, OHIO U.S.A. O L O R S 
CHEMICALS 


Stocked for 


IMMEDIATE 
SHIPMENT 
EMERSON P.. POSTE 


CONSULTING CHEMICAL ENGINEER 


ANALYSES: CERAMIC RAW MATERIALS AND PRODUCTS, HO M M E 0. 


FUELS, IRON AND STEEL, ETC. 
Quality Firse - Si 


SPECIAL INVESTIGATIONS: PHYSICAL ANDO CHEMI- 
CAL TESTS ON ENAMEL, ETC. 


LET OTHERS IMITATE -:- WE ORIGINATE 


309 McCALLIE AVE., Pacific Coast Agents 


CHATTANOOGA, TENN. L. H. BUTCHER CO. 


Los Angeles - Salt Lake City - San Francisco - Portland - Seattle 
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CERAMITALC 


REGISTERED IN U. S. PATENT OFFICE 


SPECIAL TALC for CERAMIC BODIES 
INTERNATIONAL PULP CO. 


41 PARK ROW LIBERAL SAMPLES FREE NEW YORK 


All Types of Cireular and Straight Tunnel Kilns 


SWINDELL-DRESSLER CORPORATION 


Post Office Box 1888 Pittsburgh, Pa. 
Lehrs and Enameling Furnaces, Electric and Gas Fired 
Full Details Furnished on Request 


INDUSTRIAL CERAMIC PRODUCTS, Inc. 


MANUFACTURERS 


PINS CONE PLAQUES STILTS 


COLUMBUS, OHIO 
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Maxson, Elwyn L. 

Paper Makers Importing 

Porcelain Enamel and Mfg. Co 

The Vitro Mfg. Co. 

Glazes and Enamels 

Ceramic Color & Chemical Mfg. Co. 

Drakenfeld, B. F., & Co. 

Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 

Harshaw Chemical Co. 

The Hommel, O., Co., Inc. 

Ingram-Richardson Mfg. Co. of Indiana, 

nc. 

Porcelain Enamel and Mfg. Co. 

Titanium Alloy & Mfg. Co. 

The Vitro Mfg. Co. 

Glaze Spar 

Ceramic Color & Chemical Mfg. Co. 

Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 

Harshaw Chemical Co. 

The Hommel, O., Co., Inc. 

Maxson, Elwyn L. 

Paper Makers Importing Co. 


es 
The Hommel, O., Co., Inc. 
Willson Products, Inc. 


d 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld, B. F., & Co. 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
Harshaw Chemical Co. 
The Hommel, O., Co., 
The Vitro Mfg. Co. 
Gold Decorations 
Du Pont de Nemours, E. 1., & Co., Inc., 
R. & H. Chemicals Dept. 
The Hommel, O., Co., Inc. 
Granulators 
Lancaster Iron Works, Inc. 
Grinding Wheels 
Carborundum Co. (Carborundum and 
Aloxite) 
Chicago Vitreous Enamel Product Co. 
Norton Co. (Alundum-Crystolon) 
Hearths 
Carborundum Co. (Carbofrax heat treat- 


Inc. 


ing 
Corhart Refractories Co. 
Green, A. P., Fire Brick Co. 
Norton Co. (Crystolon) 
Hearths (High Aluminous C lay, Electrically 
tered Aluminum Oxide, Silicon 
Carbide) 
Carborundum Co. 
Norton Co. 
Hose (Air and Fluid) 
The DeVilbiss Co. 
Hydrofiuoric Acid 
Harshaw Chemical Co. 
The Hommel, O., Co., 
Iron Chromite 
Edgar Plastic Kaolin Co. 
Harshaw Chemical Co. 
Iron (Enameling) 
American Kolling Mill Co. 
Bethlehem Steel Co. 
Iron Oxide 
Ceramic ote & Chemical Mfg. Co. 
Drakenfeld, B. F., & Co. 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
Edgar Plastic Kaolin Co. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 
Porcelain Enamel and Mfg. Co. 
The Vitro Mfg. Co. 
Kaolin 
Ceramic Color & Chemical Mfg. Co. 
Edgar Plastic Kaolin Co. 
Hammill & Gillespie, Inc. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 
Maxson, Elwyn lL. 
Paper Makers Importing Co. 
Thomas Alabama Kaolin Co. 
United Clay Mines Corp. 
The Vitro Mfg. Co. 
Kilns, China (Decorating) 
Denver Fire Clay Co. 
Drakenfeld, B. F., & Co. 
Frazier-Simplex, Inc. 


Inc. 


The Hommel, O., .» Inc. 
Swindell- Dressler 
Kilns-(Electric, Circular, ‘unnel) 


Swindell-Dressler Corp. 
Kiln Furniture (Silicon Carbide, Semi-Silicon 
carbide) (Refractory) 

Louthan Mfg. Co. 
Kyanite 

Celo Mines, Inc. 
Kryolith (see Cryolite) 

Pennsylvania Salt Mfg. Co. 
Laboratory Ware 

Norton Co. 

Lehr Tile (High Aluminous Clay, 
Sintered Aluminum 
Carbide) 

Carborundum Co. 


Electrically 
xide, Silicon 


Frazier-Simplex, Inc. 
Swindell-Dressler Cerp 


Lebrs (Electric or Fuel Heated) 
Frazier-Simplex, Inc. 
Swindell-Dressler Corp. 

Lehr Loaders 
Frazier-Simplex, Inc. 

Linings (Furnace Refractory, Block Refrac- 

tory Plate, Brick, and Tile) 
Carborundum Co. 
Corhart Refractories Co. 
Denver Fire Clay Co. 
a Mfg. Co. of Indiana, 

ne. 

Norton Co. 
The Vitro Mfg. Co. 

Lithium Carbonate 
Drakenfeld, B. F., & Co. 
Edgar Plastic Kaolin Co. 
Foote Mineral Co. 

Lithium Minerals 
Foote Mineral Co. 

Loaders (Bucket) 

National Engineering Co. 

Magnesia (Fused) 


Norton Co. 
Magnesia Calcined) 
Drakenfeld, B. F., & Co. 


Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 

Harshaw Chemical Co. 

The Hommel, O., Co., Inc. 

Porcelain Enamel and Mfg. Co. 

Magnesite 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld, B. F., & Co. 

Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 

Hammill & Gillespie, Inc. 

Harshaw Chemical Co. 

The Hommel, O., Co., Inc. 

The Vitro Mfg. Co. 

Magnesite Calcined 
Foote Mineral Co. 

The Hommel, O., Co., Inc. 

Magnesium Carbonate 
Drakenfeld, B. F., & Co. 

Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 

Manganese 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld, B. F., & Co. 

Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 

Hammill & Gillespie, Inc. 

Harshaw Chemical Co. 

The Hommel, O., Co., Inc. 

The Vitro Mfg. Co. 

Manganese Dioxide 
Drakenfeld, B. F., & Co. 

Edgar Plastic Kaolin Co. 
Foote Mineral Co. 

Manganese (Oxide) 
Ceramic Color & Chemical Mfg. Co. 
Corhart Refractories Co. 
Drakenfeld, B. F., & Co. 
Du Pont de Nemours, E. I., & Co., Inc., 

R. & H. Chemicals Dept. 

Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 

Masks (Breathing) 
The DeVilbiss Co. 
Drakenfeld. B. F., & Co. 
Willson Products, Inc. 

Metals (Porcelain Enameling) 

American Rolling Mill Co. 
Bethlehem Steel Co. 

Micronized Products 
Porcelain Enamel and Mfg. Co. 

Microscopes (Polarizing) 

Bausch & Lomb Optical Co. 
Spencer Lens Co. 

Microscopes (Stereoscopic) 
Spencer Lens Co. 

Minerals 
Ceramic Color & Chemical Mfg. Co 
Drakenfeld, B. F., & Co. 

Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 

Edgar Plastic Kaolin Co. 

Hammill & Gillespie, Inc. 

Harshaw Chemical Co. 

The Hommel, O., Co., Inc. 

The Vitro Mfg. Co. 

Mixers 
National Engineering Co. 

Mixers (Batch) 

Lancaster Iron Works, Inc. 
National Engineering Co. 

Mixers (Concrete, Paving, Road Paving, 
Plaster, Asphalt, Truck, Mortar, 
Bituminous) 

Lancaster Iron Works, Inc. 

Mixers (Laboratory) 

Lancaster Iron Works, Inc. 
National Engineering Co. 

Mold Sanders 
Lancaster Iron Works, Inc. 

Muffies (Furnace) (Laboratory) 
Carborundum Co. (Carbofraz) 
Denver Fire Clay Co. 
Frazier-Simplex, Inc. 


Ingram-Richardson Mfg. Co. of Indiana, 


Inc. 
Norton Co. 


Mullers (Batch) 
caster Iron Works, Inc. 
National Engineering Co. 
Muriatic Acid 
Denver Fire Clay Co. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 
Pennsylvania Salt Mfg. Co. 
Needle Antimony 
Edgar Plastic Kaolin Co. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc 
Nepheline Syenite 
Great Lakes Foundry Sand Co 
Nickel Salts 
Drakenfeld, B. F., & Co. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 
Nitrates (Cobalt, Sodium) 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld, B. F., & Co. 
Du Pont de Nemours, E. 1; & Co., 
R. & H. Chemicals Dept. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 
The Vitro Mfg. Co. 
Nitre 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 
Norbide (Norton Boron Carbide) 
Norton Co. 
Olivine 
Du Pont de Nemours, E. I., & Co., Inc 
R. & H. Chemicals Dept. 
Opacifiers 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld, B. F., & Co. 
Du Pont de Nemours, E. I., & Co., 
R. & H. Chemicals Dept. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 
Ingram-Richardson Mfg. Co. of Indiana, 


ne., 


Inc. 
Metal & Thermit Corp. 
Pennsylvania Salt Mfg. Co. 
Porcelain Enamel and Mfg. Co. 
Titanium Alloy & Mfg. Co. 
The Vitro Mfg. Co. 
Overglaze Colors 
Drakenfeld, B. F., & Co. 
Du Pont de Nemours, E. I., & Co., 
R. & H. Chemicals Dept. 
Oxides 


Ceramic Color & Chemical Mfg. Co. 
Drakenfeld, B. F., & Co. 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
Harshaw Chemical Co. 
The Hommel, O., Co., In 
-Richardson Mfg. of Indiana, 
nc. 
Metal & Thermit Corp. 
Porceiain Enamel and Mfg. Co. 
Titanium Alloy & Mfg. Co. 
The Vitro Mfg. Co. 
Palladium Decorations 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
The Hommel, O., Co., Inc. 
Pins 
The Hommel, O., Co., Inc. 
Industrial Ceramic Products, Inc. 
ee Mfg. Co. of Indiana, 
nc. 
Louthan Mfg. Co. 
Potters Supply Co. 
Pins (Tile Setter) 
Louthan Mfg. Co. 
Placing Sand 
Great Lakes Foundry Sand Co. 
United Clay Mines Corp. 
Platinum Decorations 
Du Pont de Nemours, E. I., & Co., 
R. & H. Chemicals Dept. 
The Hommel, O., Co., Inc. 
Polariscopes 
Bausch & Lomb Optical Co. 


Inc., 


Inc. 


Frazier-Simplex, Inc. 
Porcelain Enameling Service (Practical) 
American Rolling Mill Co. 
Ceramic Color & Chemical Mfg. Co. 
Du — de Nemours, E. I., & Co., Inc., 
.& H. 
The 0, Co, 
Ingram-Richardson of Indiana, 
Inc. 
Porcelain Enamel and Mfg. Co. 
Titanium Alloy & Mfg. Co. 
The Vitro Mfg. Co. 
Porcelain Ename)s 
Ceramic Color & a Mfg. Co. 
The Hommel, O., Co., 
nc. 
Porcelain Enamel and Mfg. Co. 
Titanium Alloy & Mfg. Co. 
The Vitro Mfg. Co. 
Potters Wheels 
Denver Fire Clay Co. 
Potash (Carbonate) 
Ceramic Color & Chemical Mfg. Co. 
Du Pont de Nemours, E. I., & Co., I 
R. & H. Chemicals Dept. 
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Drills Perfect HOLES or CORES 
at HIGH SPEED and LOW COST 


The H-S Portable Abrasive Speed 
Drill drills a clean, sharp, accurate hole 
in a fraction of time required by other 
methods. Example: 112” diameter 
hole in 14” plate glass in 60 seconds. 
Easy, safe to operate—no special skill 
required. Horizontal or vertical drill- 
ing. Drills all Ceramic Materials. 
Send for free, descriptive 
folder listing nationally 
known users. 


HOWE-SIMPSON, Inc. 
Spar Bidg. Columbus, O, 


CHEMICALS 


POTTERY 
Glaze and Body Stains, Underglaze and Overglaze Colors for Band- 
ing, Spraying, Screening and Decalcomania; Art Glazes, Frits, 
Chemicals, Decorating Supplies, and Mill Room Supplies. 
GLASS 
Vitrifiable Colors for Banding, Spraying and Screening; Fluxes; 
Batch Colors; Alkali Resisting, Acid Resisting, Satin Matt Finish, 
High Fire Convexing, Low Fire, and Squeegee Colors; White or 
Colored Weather Resisting Enamels; Colored or Crystal Ices, and 


ENAMEL 
Colors and Oxides; Smelter Oxides; Graining, Printing, Banding, 
oo and Decalcomania Colors, Chemicals, and Mill Room Sup- 
plies. 
Aluminum Hydrate, Antimony Oxide, Barium Carbonate, Bone 
Ash, Cadmium Sulphide, Chromium Oxide, Cobalt Compounds, 


Copper Oxide, Iron Oxides, Kryolith, Manganese Dioxide, Nickel i! 
Oxides, Powder Blue, Sodium Antimonate, Sodium Silicate, Sodium 
Uranate, Titanium Dioxide, Uranium Oxide, Whiting, Zinc Oxide. 


CERAMIC COLOR & CHEMICAL 


3 
LOUTHAN MANUFACTURING 
CERAMIC SPECIALISTS SINCE 1901 
NEW YORK EAST LIVERPOOL. OHIO LOS ANGELES 


MFG.CO...NEW BRIGHTON, PA. 


POTTERIES - PLASTIC MFG. 


FOR SALE—One thousand acres Patented sanitary-airtight-money-space 
saving, refrigerator pitcher. 


more or less) of finest ganister land. > r 
( ) ° Sanitary features alone, besides other 


Situated opposite Pennsylvania Rail- ones, needed in every home, institution, 
road. Located in Juniata and Mifflin — . 

A money maker for a live manufacturer. 
Counties. Price reasonable. Address Royalty basis, write, 
Box 85, Mifflintown, Pa. Dod Haslup 


Grafton, West Virginia 


EMBLEM 


CLAY PROPERTY FOR SALE 
Keys can be 
supplied 10 K. Solid Tract of about 360 acres containing large de- 
with the Gold : ‘. 50 posit of clay suitable for various clay products. 
appropriate atlantic Property also contains sand and gravel. 
title for Located on main line Pennsylvania Railroad 
Members, midway between Baltimore and Washington 
ee - Gold Filled and adjoins Fort Meade in Anne Arundel 
orpore- County, Maryland. 

bers. 

BLOEDE FARM CORPORATION 

- 701 South Caton Avenue 


AMERICAN CERAMIC SOCIETY Baltimore, Maryland 


2525 N. High St. Columbus, Ohio 
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Harshaw Chemical 
The Hommel, Inc. Tile (Muffie) 
Solvay Sales Co. Carborundum Co. 
The Vitro Mig. Co. Silicon Carbide Firesand Norton Co. 
Producer Giass Plants Carbor Tile Setter Pins 
Frazier-Simplex, Inc. Louthan Mfg. Co. 
Pug Mills e ractories Tile (Refractory) 
Lancaster Iron Werks, Inc. Slabs Clay Co. Carborundum Co. (Carbofraz) 
Pyrites (Natural Iron Sulphide) Denver Fire Clay Co. 
Foote Mineral Co. hs Richa: a ; Green, A. P.. Fire Brick Co. : 
The Hommel, O., Co., Inc. —_ ichardson Mfg. Co. of Indiana, Norton Co. | 
Pyrometer Tubes ere “re Thomas Alabama Kaolin Co. 
Carborundum Co. Soda Tile Clay 
ontgomery Porcelain Products Co. American Potash : enver Fire Clay Co. 
ometer Tubes (R : otash & Chemical Corp. Green, A. P., Fire Brick Co 
Pyr (Refractory and Hard Mfg. Co. Alabama Kaolin Co. 
Denver Fire Clay Co. in Uxide 
Grea, A. P., Fire Brick Co. Ceramic Color & Chemical Mfg. Co. 
McDanel Refractory Porcelain Co. Harshaw Ch ee omg Dept. Drakenfeld, B. F., & Co. 
Montgomery Porcelain Products Co. Th oe “ay —« Du Pont de Nemours, E. I., & Co., Inc., 
Norton Co. Co., Inc. & H. Chemicals Dept. 
Pyrometers (Optical, Radiation, Surface, Im- ~ ——* alt Mfg. Co. The Hommel, O., Co., Inc 
mersion, Needle) The Vitro Mfc. Geo Metal & Thermit Corp. : 
Leeds & Northrup Co. Seat ve Mfg. Co. _ The Vitro Mfg. Co. : 
Pyrometer Instrument Co. "Cet Titanium 
Pyrometric Cones a Color & Chemical Mfg. Co. Ceramic Color & Chemical Mfg. Co. \ 
Accurate Pyrometric Cone Drakenfeld; B. F., & Co. 
T Ed > o., Inc., arshaw emical 
he ~ Orton, Jr., Founda & Dept. Hommel, O., Co., Inc. 
Racks Fin Refracto itanium Alloy & Mfg Co. 
Lonthaxs Mic. Co. ” The Hommel, O., Co., Inc. The Vitro Mfg. Co. 
Raw Material Handling Equipment ang od Thermit Corp. Titanium Oxide 
J Frazier-Simplex, Inc. Sodi Fi itro 4 uaa Co. Ceramic Color & Chemical Mfg. Co. 
Lancaster Iron Works, Inc. yoo moride Drakenfeld, B. F., & Co. 
Refractometers rag Color & Chemical Mfg. Co. Du Pont de Nemours, E. I., & Co., Inc., 
Bausch & Lomb Optical Co. R. & H. Chemicals Dept. 
Spencer Lens Co. akenfeld, B. F., & oo Harshaw Chemical Co. | 
Refractories Du Pont de Nemours, E I., & Co., Inc., The Hommel, O., Co., Inc. : 
Carborundum Co. - R. & H. Chemicals Dept. Metal & Thermit Corp. : 
Corhart Refractories Co. arshaw Chemical Co. Titanium Alloy Mfg. Co. H 
Denver Fire Clay Co. The Hommel, O., Co., Inc. _ The Vitro Mfg. Co. : 
Green, A. P., Fire Brick Co. oan Trisodium Phosphate . 
Louthan Mfg. Co. um Metasilicate Harshaw Chemical Co. : 
Norton Co. oon aes Chemical Co. Trucks 
Refractory Materials .—~ Nitrite ; Lancaster Iron Works, Inc 
Carborundum Co. arshaw Chemical Co. Tubes (Insulating) 
Corhart Refractories Co. OP nn Hommel, O., Co., Inc. Carborundum Co. 
Denver Fire Clay Co. ium Silica Fluoride : Green, A. P., on Brick Co. 
Louthan Mfg. Co. Ceramic Color & Chemical Mfg. Co. Louthan Mfg. 
Norton Co. Du Pont de Nemours, E. I., & Co., Inc., McDanel Ranekery Porcelain Co. 
Titanium Alloy & Mfg. Co. R. & H. Chemicals Dept Norton Co. 
Thomas Alabama Kaolin Co. Harshaw Chemical Co. Tubes (Pyrometer) 
Respirators The Hommel, O., Co., Inc. Carborundum Co. 
The DeVilbiss Co. Sodium Uranate Denver Fire Clay Co 
Drakenfeld, B. F., & Co. Drakenfeld, B. F., & Co. McDanel Refractory Porcelain Co. 
The Hommel, * Co., Inc. Harshaw Chemical Co. Montgomery Porcelain Products Co. 
Willson Products, Inc. The Hommel, O., Co., Inc. Norton Co. 
Rutile Soot Uranium Oxide 
Ceramic Color & Chi mi - zier imp: ex, inc. ra enfeld, B. P., & Co. 
Drakenfeld, B. F., & Co. ical Mfg. Co. Special Machines Harshaw Chemical “nag 
Du Pont de Nemours, E. I., * Co., Inc., § Frazier-Simpler, Ine. The Hommel, O., Co., 
R. & H. Chemicals Dept re : Uranium Oxide (Yellow Orange-Black) 
Edgar Plastic Kaolin Co. eramic Color & Chemical Mfg. Co. Drakenfeld, B. F., & C 
Foote Mineral Co. Du Pont de Nemours, E. I., & Co., Inc., Du Pont de Nemours, E. I., & Co., Inc., 
Harshaw Chemical Co. H R. & H. Chemicals Dept. R. & H. Chemicals Dept. 
The Hommel, O., Co., Inc. arshaw Chemical Co. The Hommel, O., Co., Inc. 
Metal & Thermit Corp. The Hommel, O., Co., Inc. The Vitro Mfg. Co. 
The Vitro Mfg. Co. Maxson, Elwyn L. | Water Softening Plants 
Willson Products, Inc. Paper Makers Importing Co. Frazier-Simplex, Inc. 
Saggers The Vitro Mfg. Co. Wet Enamel 
Carborusdum Co. Spray Booths Ceramic Color & Chemical Mfg. Co. 
Norton Co. Hommel, O., Co., Inc. 
mme o., Inc. ngram-Richardson Mfg. Co. i 
on Supply Co. Spra ying fg. Co. of Indiana, 
American Potash & Chemi e DeVilbiss orcelain Enamel and Mfg. Co. 
Drakenfeld, B. F., & a ical Corp. . The Hommel, O., Co., Inc. Titanium Alloy & Mfg. Co. 
Harshaw Chemical Co. eure The Vitro Mfg. Co. 
The Hommel, O., Co., Inc. Louthan Mfg. Co. Whiting 
Pennsylvania Salt Mfg. Co. Potters Supply Co. Ceramic Color & Chemical Mfg. Co. 
Sandblast Helmets Stacks Drakenfeld, B. F., & Co. 
Willson Products, Inc. Lancaster Iron Works, Inc. Du Pont de Nemours, E. I., & Co., Inc., 
Sandblast Sand Steel Plate Construction R. & H. Chemicals Dept. 
Great Lakes Foundry Sand Co. Bethlehem Steel Co. Hammill & Gillespie, Inc. 
Sand Grinder and Sifters Lancaster Iron Works, Inc. Harshaw Chemical Co. 
Lancaster Iron Works, Inc. Stilts The Hommel, O., Co., Inc. 
Saponin The Hommel, O., Co., Inc Paper Makers Importing Co. 
The Hommel, O., Co., ine. Industrial Ceramic Products, Inc The Vitro Mfg. Co. 
Screening and Magnetic Se Louthan Mfg. Co. aie Winding Drums 
National Engineering Potters Supply Co Lancaster Iron Works, Inc. 
Selenite of Sodium Sulfuric Acid Zinc Oxide 
Drakenfeld, B. F., & Co. Seaver Tire Claw Oo Ceramic Color & Chemical Mfg. Co. 
The Hommel, O., Co., Inc. betel vs ee A Co Du Pont de Nemours, E. I., & Co., Inc., 
The Vitro Mfg. Co. O.. Ca. R. & H. Chemicals Dept. 
Selenium Pennsylvania Salt Mi; Co Harshaw Chemical Co. 
Ceramic Color & Chemical Mfg. Co Tale y ” g. Lo. The Hommel, O., Co., Inc. 
Ceramic Color & Chemical Mf The Vitro Bis. Co 
Du Pont de Nemours, E. I., & Co., Inc. Dea Pont de N emical Mfg. Co. Zircon 
R. & H. Chemicals Dept. = u Pont de Nemours, E. I., & Co., Inc., Edgar Plastic Kaolin Co. 
Harshaw Chemical Co. H R. & H. Chemicals Dept. Foote Mineral Co. 
The Hommel, O., Co., Inc. ee a & Gillespie, Inc. The Hommel, O., Co., Inc. 
The Vitro M Co. Chemical Co. Zirconia 
Setters (Tableware) P e —— O., Co., Inc, Ceramic Color & Chemical Mfg. Cu. 
Louthan Mfg. Co. aper ers Importing Co. Du Pont de Nemours, E. I., & Co., Inc., 
Sheets (Enameling Tron) ae R. & H. Chemicals Dept. 
American Rolling Mill Co. razier-Simplex, Inc. Harshaw Chemical 
Bethlehem Steel Co. Tank Blocks The Hommel, O., Co., Inc. 
Silica (Fused) Corhart Refractories Co. Metal & Thermit Corp. 
Edgar Plastic Kaolin Co. Tanks (Pickle) Titanium Alloy & Mfg. Co. 
The Hommel, O., Co., Inc. The Hommel, O., Co., Inc. The Vitro Mfg. Co. 
Silicate of Soda Tanks for Raw Material Steel or C Zirconium Oxide 
Ceramic Color & Chemical Mfg. Co Bethlehem Steel Co ee Foote Mineral Co. 
Deaver Fire Clay Co. Lancaster Iron Works, Inc. Titanium Alloy 
arshaw Chemical Co. Tile (Floor) Zirkite (Natural ZrO) 


The Hommel, O., Co., Ine. Norton Co. Foote Mineral Co. 
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CRYSTOLON 
KILN 
FURNITURE 


Is Saving Users 
Money for Two 
Specific Reasons: 


It Increases 
Kiln Capacity 


2. It Has Long 
Life 


Bulky kiln furniture is expensive 
to carry through a tunnel kiln 
because every cubic inch _ that 
the furniture occupies in the kiln 
means just that much less room 
for salable products. 


Crystolon Kiln Furniture—Batts, 
Saggers, Supports—-made of highly 
refractory Norton silicon carbide, 
resists deformation and growth. It 
is so strong that it can be used in 
very thin cross-section. The slotted 
batt is an exclusive Norton feature. 


NORTON COMPANY 


Worcester, Mass. 
New York Chicago Cleveland 


NORTON 


REFRACTORIES 


Saat 


R-673 
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FORTY-THIRD 
ANNUAL MEETING 


THE AMERICAN CERAMIC SOCIETY, INC. 


BALTIMORE, MARYLAND 


MARCH 30 to APRIL 5, 1941 


LORD BALTIMORE HOTEL, Headquarters 


BALTIMORE LOCAL COMMITTEES 


Executive Committee 
Honorary Chairman: Cari G. HILGENBERG, 
Carr-Lowrey Glass Co., Baltimore. 
Chairman: WALTER A. WELDON, 621 Edgewood 
St., Baltimore. 
Assistant Chairman: JaMES D. TETRICK, 32 
Holmehurst Ave., Catonsville, Md. 


Transportation Committee 

E. C. GREENSTREET, Chairman, Baltimore; L. E. 
Monc and ANSEL S. CREAMER, National Bureau 
of Standards, Washington, D. C. 


Entertainment Committee 

L. C. RocuHe, Chairman, Maryland Glass Corp., 
Baltimore; JAMES D. TETRICK; Roy A. BLUNT, 
Buck Glass Co., Baltimore; CLARENCE B. 
McComas, Carr-Lowrey Glass Co., Baltimore; 
H.G. Wo.FraM, Porcelain Enamel & Mfg. Co., Bal- 
timore; ALFRED N. FINN and T. A. KLINEFELTER, 
National Bureau of Standards, Washington. 


Ladies’ Entertainment 
Mrs. L. C. Rocue, Chairwoman. 


Plant Trips Committee 

G. H. SPENCER-STRONG, Chairman, Porcelain 
Enamel & Mfg. Co., Baltimore; W. RONALD LEs- 
TER, Maryland Glass Corp., Baltimore; KENNETH 
SmiTH, Severn Clay Co., Baltimore; M. L. Bell, 
General Refractories Co., Baltimore; R. F. GELLER 
and HERBERT INSLEY, National Bureau of Stand- 


ards, Washington; G. W. Morey, Geophysical 
Laboratory, Washington. 


Publicity Committee 

Louis J. TrosteL, Chairman, General Refrac- 
tories Co., Baltimore; LymMan C. Atuy, Porcelain 
Enamel & Mfg. Co., Baltimore; RAaymMonp A. 
HEINDL, National Bureau of Standards, Washington. 


Exhibits Committee 

J. M. GILFIL_an, Locke Insulator Corp., Balti- 
more; W. RAYMOND SCHLEHR, Carr-Lowrey Glass 
Co., Baltimore; KENNETH SMITH, Baltimore; JOHN 
W. McBurney and R. T. STULL, National Bureau 
of Standards, Washington. 


Finance Committee 

Louis J. TROSTEL, Chairman; Pauw C. STUFFT, 
Porcelain Enamel & Mfg. Co., Baltimore; V. V. 
KELSEY, Dominion Minerals, Inc., Washington; 
CLARENCE H. HAHNER and Dwicut G. Moore, 
National Bureau of Standards, Washington. 


Meeting Service 
C. Sturrt, Chairman. 


Baltimore Guide Committee 
LyMAN C. AtTuHy, Chairman, and W. RONALD 
LESTER. 


Washington Guide Committee 
W.N. Harrison, Chairman; G. E. F. LUNDELL, 
National Bureau of Standards, Washington. 
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H. C. SPINKS CLAY COMPANY 
Miners and Shippers of 
BALL, SAGGER AND WAD CLAY 
NEWPORT, KY. 


Puryear, Tennessee 
January 25, 1941 


Mr. Pete Potter 
Comfortable Sanitary Pottery Mfg. Co. 
Pottsville, U. S. A. 


Dear Pete: 


When I am busy down here in the hot summertime filling the clay 
sheds, I enjoy hearing from you telling me about your vacation. Well, 
I am just finishing mine. Have been spending two weeks chasing the 
bird dogs. Yes, we did waste some powder and shot, but now and 


then the birds went in the skillet. 


Thanks for the nice orders. 
Sincerely, 


General Manager 
H. C. SPINKS CLAY COMPANY 
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Spraying enamel on 
a test plate in Metal 
& Thermit laboratory. 


the high water mark mystery 


We have made a special study of these require- 


A manufacturer of porcelain enamel sinks received 
complaints that the sinks turned brown up to the 
water level and that the gloss in the enamel wore off. 


Analysis of the enamel in our ceramic laboratory 
showed the formula to be lacking in the elements 
needed to give sufficient resistance to the alkalies 
and abrasive action to which modern sanitary ware 
is subjected in every-day use. 


ments and the findings have been applied by a 
number of large sanitary ware plants. 


This is another example of the helpful engineering 
service we, as makers of Tin Oxide and Sodium 
Antimonate, are rendering manufacturers of tile. 
vitreous china and porcelain enameled items. Let 
us lend a hand on your enamel problems. 


product. 


of finish, whether white or color. 


Chemical research has yet to discover a better 
opacilier for tile and vitreous china glazes than 
Tin Oxide. Careful laboratory tests maintain the 
high standard of purity and uniformity of this M & T 


For porcelain enamel, use M & T Sodium Anti- 
monate. Its high refractive index assures brilliance 


TIN OXIDE 


‘SODIUM ANTIMONATE 


METAL & THERMIT CORPORATION 


120 BROADWAY 


NEW YORK, N. Y. 


¢ 
: 


